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Induction Coils and Transformers. 

A correspondent of the English Mechanic 
calls attention to a method of closing the 
magnetic circuit in induction coils through 
the medium of iron, which will be read with 
interest. 

Fig 1 shows a diagrammatic view of the 
section of an ordinary induction coil, the 
dotted lines representing the paths which 
some of the magnetic lines of force may be 
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thirty years ago, but has hitherto been con- | the two qualities which priucipally determine | pedient of a multiple-wire system should be 


sidered impracticable. In the meantime the 
glow lamp of high resistance has made its 
way, and has met with considerable success. 

Now, to-night, I desire to revive the older 
type of lamps in a new form, produced by 
means of our present experience, and to 
show at the same time the way in which 
these lamps may be made to answer the pur- 
pose of electric lighting. 

As we have been so often told that the 


the merit of an incandescent lamp. | 
Before proceeding any further, allow me | 

briefly to enumerate the principal parts 

which constitute an incandescent lamp 


used, if electric lamps can be made reliable 
when working at a much higher difference 
of potential and with a corresponding smallcr 
current, As the lamp is only to take 0.6 am- 


These are only four—the glass bulb, the con-| pere, the filament must be exceedingly fine 
ducting wires (which always consist of plati- in order to become sufficiently heated by this 
num as far as they are surrounded by glass), | Current; ani, moreover, the filament must 
the light-giving carbon, and the connection be of sufficient length to obtain the necessary 
between the carbon and the wires (generally | amount of light-giving surface. As soon as 
called the mounts). The simple construc- | the current is passed through the filament, 





supposed to take when the coil is in action. . sa: | the |: is raised ertai f i 
The effect then of the air space from A to B1s| lamp of low resistance is neither practical nor | tion of such a lamp does certainly not indi- | the latter is raised to a certain state of incan- 
to limit thenumber of lines of force, which for | economical, I must suppose that most electri-| cate that its manufacture is beset with so} descence; and we shall tberefore have to 





a given current can pass through core Z to 
the low-carrying capacity of air, thus neces- 
sitating a number of turns and good current 
in the primary to produce but a feeble mag- 
netism in the core, and from this feeble 
magnetism to produce currents of any ten- 
sion a great number of turns in the sec- 
ondary; if, however, by closing the circuit 
from A to B with a good conductor, the full 
number of lines of force are allowed to pass 
through Z, the length of wire in the coil may 
be reduced to a minimum. This desirable 
result is partially attained in the Ziper- 
knowski, Blathy, and Deri transformer, the 
primary and secondary being wound on an 
iron ring, which thus carries the lines of 
force due to the wires on the interior only of 
the ring From another inspection of Fig. 
1 it may be seen that the circuit may be 
completely closed at all points by simply 
prolonging the core H#, and bending the 
wires around the outside of the coil, in the 
actual path of the lines of foree—a method 
of construction shown practically carried 
out in Fig. 2, and which thus becomes the 
reverse of Messrs. Ziperknowski, Blathy, 
and Deri'’s construction, the primary and 
secondary coils beimg wound on a wooden 
or ebonite bobbin, the terminals A and B 
being brought through, and carefully in- 
sulated; the whole is overwound with well 
varnished and annealed iron wire. 

In induction coils for small currents, and 
as is indicated by the long existence of 
Rhumkorff’s original form, length of wire is 
not of so much account as length of spark; 
but in its modern industrial application the 
‘‘transformer,” which is now beginning to 
be called upon to change the potential of 
very large currents, length of wire becomes 
a consideration, the resistance of the coils 
having an important bearing on the efficiency 
of the transformation. 

ae 
Electric Lighting by Means of Low-Re- 
sistance Glow Lamps. 
By ALEXANDER BERNSTEIN. 


It is not uncommon in the history of tech- 
nical science to find that constructions which 
have at one time been abandoned on account 
of apparently unsurmountable difficulties 
have, after a certain lapse of time, been re- 
adopted. The high-speed engine, the high- 
pressure boiler, the multiple telegraph sys- 
tem, were known and made long before they 
were generally applied, because their practi- 
cal application was impossible until a certain 
amount of experience had been obtained by 
means of the low-speed steam engine, the 
low-pressure boiler, and the single telegraph 
system. 

In a very similar manner the low-resistance 





cians are somewhat prejudiced against it. But 


|many difficulties. 


In order to settle our| deal first of all with the effect which heat 


prejudices are detrimental to the develop- terminology, I shal] further mention that the | alone seems to have upon the carbon. 


ment of truth, and I roust therefore request 
you to take as impartial a view as possible of 




















Two Views oF Sections oF INpucTION Co1Ls.—Sce ‘“‘ Inpuction Corts AND 
TRANSFORMERS,” PAGE 1. 


the case which I shall lay before you to- 
night. 
High or low resistance of glow lamps is 






reciprocal of the number of watts required | 
for every candle-power of light emitted will 







































































be called the ‘‘strain;” so that ‘the strain is 
small if the number of watts per candle is 
comparatively large. 


not merely a question of construction of the; The light which is emitted by incandes- 
lamp itself ; it is a question of principle cent carbon depends only upon its tempera- 
which determines the whole system of light- | ture and the amount of its radiating surface; 
ing. The requirements of the dynamo, the | but the energy which is required to maintain 
sizes of the conductor, and the whole system | this light would be determined—irrespective 
of arranging the circuit, are entirely depend- | of the losses which may occur in the lamp, 





glow lamp was known and made more than 


ent upon the lamp which we select. It is, 
therefore, not sufficient to compare different 
types of lamps in regard to their qualities as 
lamps; it is quite as essential to consider how 
the use of these lamps answers the practical 
purpose of electric lighting. I shall there- 
fore divide my paper into two parts—the first 
dealing with the lamp itself, the second with 
the manner of its application. 

In speaking of glow lamps, and consider- 
ing their merits, I shull only take such lamps 
into consideration in which carbon is brought 
to a state of incandescence, and admits light 
by reason of its elevated temperature. Al- 
though other substances may be used, ex- 
perience has shown so far that none of them 
offer the advantages which are secured by 
the use of carbon, viz., the possibility of ap- 
plying a very high degree of temperature. 
This is very essential, because the highest 
temperature implies the greatest efficiency ; 
and efficiency, together with durability, are 


and under the supposition that the state of 
vacuum and the exterior temperature remain 
unaltered—by those same two magnitudes 
alone, if the radiating power of all carbon 
were alike. It seems to me that this last is 
not the case. From certain analogies, well 
known in physical science, we may conclude 
that a black, sooty carbon will radiate more 
heat than a carbcn of a dense grayish sur- 
face raised to the same temperature, and 
consequently the former will require a larger 
supply of electric energy to maintain it at 
the sume temperature than the latter. This 
fact seems entirely borne out by observations 
made on glow lamps. 

Let us now consider the peculiarities of a 
glow lamp of high resistance, say of 100 
volts and 0.6 «mpere. I select this lamp be- 
cause it seems that this is approximately the 
highest resistance lamp which can be prac- 
tically applied at the present time. At least, 








I can see no reason why the complicated ex- 


Heat has a general tendency to expand all 
substances; and as it was interesting to know 
how far carbon is subject to the same law, I 
have investigated this question. The exper- 
iment indicated that when the carbons were 
exposed to a strain of three watts per candle, 
the elongation of the filaments amounted to 
one 120th part of their length. It was fur- 
ther noticed that the rate of expansion was 
not constant, but increased with the temper- 
ature, although at the highest temperatures 
obtained the coefficient of expansion seemed 
to decrease again. 

The fact that the carbon expands and con- 
tracts with every change of temperature ex- 
plains why lamps with slender filaments are 
destroyed more quickly when subjected to 
varying currents than when they are fed by 
a constant and uniform current, such as that 
supplied from batteries. 

When we look at a heated filament, we no- 
tice sometimes that one small spot is brighter 
than the rest of the filament. This is an indi- 
cation of a flaw which will sooner or later 
produce the disintegration of the carbon at 
this particular spot. These flaws are, for the 
most part, so minute that they cannot be per- 
ceived in the filament when cold, and only 
gradually show themselves when the lamp is 
being used. This is one of the causes which 
produces premature destruction of the lamp. 
The finer the filament the greater the danger 
of a flaw. 

It has lately been supposed y some writers 
on the subject that the life of a glow lamp is 
in direct proportion to the d'ameter of the 
filament. Such suppositions, which are 
mostly made for the sake of obtaining 
mathematical formule, are far too sweeping; 
and all we are entitled to say is that, ceteris 
pait'us, the lamp with a black filament prom- 
ises greater durability than the one with a 
thin filament. 

We have before observed that heat pro- 
duces expansion of the carbon, and from this 
we may infer that if the heat is sufficiently 
high evaporation or disintegration of the car- 
bon would be the result. Such is the case if 
the carbon is of a soft quality and raised toa 
very high degree of temperature; but we are 
fortunately in a position to produce a carbon 
of such dense and hard structure that there 
seems to be no perceptible disintegration at 
the temperature usually employed in incan- 
descent lamps. lf we, nevertheless, observe 
in high-resistance lamps—even if worked at 
a strain of no more than four to five watts 
per candle, and a corresponding low tem- 
perature—that the carb on filaments are disin- 
tegrated, that the resistance of the lamps 
consequently increases, and that the glass 
bulbs begin to blacken, we ure led to sup- 
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pose that other forces must be at work which 
produce the destruction of the lamp. These 
forces are of an electrical nature, aud their 
existence is easily explained if we consider 
that an electric glow lamp is at the same time 
a vacuum tube. 

In the high resistance lamp we have con- 
sidered before, there is a difference of poten- 
tial of 100 volts between the two terminals of 
this vacuum tube. The fact very soon 
makes itself apparent in the lamp. If the 
temperature is sufficiently high, the negative 
side of the carbon assumes a dark, sooly 
appearance, and a deposit of black, loose car- 
bon is formed on the positive platinum and 
mount. This action of throwing off particles 
of carbon from the negative side towards the 
positive has been the subject of a very inter- 
esting paper communicated to the Royal So- 
ciety ty Mr. Preece. The peculiar behavior 
of high resistance filaments is evidently the 
effect of a combined action of heat and elec- 
tricity. The heat lessens the attraction of 
the particles for each other, and the electric 
forces produce motion. The result is the 
gradual deterioration and ultimate destruction 
of the carbon. 

It has often been noticed that a blue flame 
makes its appearance upon the positive plati- 
num when the carbon is raised to a high 
state of incandeseence. As no explanation 
of the production of this blue flame has as yet 
been given, I beg leave to insert here a few 
words respecting the most probable cause 
of it. 

All platinum, when cold, occludes a large 
quantity of oxygen, which is given off again 
when the platinum becomes heated. The 
black, sooty deposit of carbon on the positive 
platinum is just in a condition to combine 
readily with the oxygen, and both together 
form the blue flame. While the lamp is on 
the vacuuin pump this flame may often be 
seen to travel up and down the platinum 
wire, always appearing where occluded oxy- 
gen is set free. If the pumping continues 
without the current being increased, the 
quantity of free oxygen is soon consumed, 
and the blue flame disappears, but reappears 
azain if the temperature of the platinum is 
increased by increasing thecurrent. Just in 
the same manner finished lamps will, under 
all normal conditions, show no blue flame, 
but will do so if an excessive current is 
passed through the lamp. In this case a blue 
flame is sometimes seen on the negative plati- 
num as well. This occurs because particles 
of carbon find their way to the negative plati- 
num, and are oxidized there in the same 
manner. As the spectrum of the blue flame 
has been observed by Messrs, Liveing and 
Dewar to be that of carbonic oxide, it seems 
so much the more probable that the explana 
tion bere given is correct. 

We have now to notice another effect of 
the vacuum tube. When lamps are made 
for very high difference of potential and cor- 
responding small current, there seems to be a 
very strong tendency of the current to leap 
across from one terminal to another, thereby 
short-circuiting the lamp, destroying the 
filament, and fusing the platinum wires. This 
tendendency is very strong when the current 
is turned on suddenly, as the carbon, being 
cold, then offers the highest resis'ance to the 
passage of the current. 

One of the conditions which it is desirable 
to observe in respect to a practicable lamp is 
that a certain excess of current, such as is 
liable to occur iu installations, must not be 
able to destroy the lamp; and in this respect 
it is certam that the lamp with a thick fila- 
ment is far superior to the lamp with a thin 
filament. 

Turning to another point of practical im- 
portance, we notice that lamps with fine 
filaments are exceedingly subject to flicker- 
ing as soon as the strength of the current 
varies but slightly. Variations of this kind 
may have their cause in irregular motive 
power, in slipping of a belt, or in a dynamo 
which is not perfectly balanced either me- 
chanically or electrically. Such flickering 
will be noticed in a great many installations 
with small-current lamps, and is exceedingly 
disagreeable to the eye. Now, with a large 


hollow carbon used in the lamp which I shall 
presently describe, the interior is always at a 





higher temperature than the exterior, and 
serves as a reservoir of heat which allows for 
certain variations in the current, without any 
effect on the eyes as regards the light. 

How are we, then, to obviate these diffi- 
cult’es appearing in the lamp? If the thin 
filament does not promise much durability, 
amd is disadvantageous in other points m: n- 
tioncd—if the high difference of potential 
proves to be a factor in the destruction of the 
lamp—we must employ thick filaments and a 
small difference of potential; or, in other 
words, we must produce a low-resistance 
lamp. 

I think I have sufficiently shown you the 
right of existence of a low-resistance glow 
lamp, and I shall now proceed by describing 
the lamp, the form of which seems to be one 
of the best of all the varieties of low-resist 
ance lamps which I have made since 1882. 

The lamp consists of a glass bulb of oval 
shape, into the opposite ends of which the 
platinum wires are sealed. In this manner 
the glass is placed symmetrically round each 
wire, and is therefore less liable to crack 
when heated. The carbon bas the form of a 
straight tube mounted upon short pieces of 
stout platinum, which are joined to the 
platinum wires passing through the glass by 
means of flat thin copper strips, bent upon 
themselves so as to form springs at right 
angles to the direction of the carbon. In this 
way all parts of the lamp can expand and 
contract without subjecting the carbon to 
any injurious strain. A cap of insulating 
material at each end of the glass bulb pro- 
vides for proper connection with the con- 
ducting wires, which may be made to sup- 
port the lamp; and this connection is made 
in such a manner as to prevent accidental 
contact of the manipulator with any part 
carrying a current. 

The success of these lamps depends on the 
satisfactory construction of every one of its 
details in an almost equal degree. The 
quality of the carbon, the way in which the 
same is mounted, the manner of Surrounding 
the platinum wires wih the proper kind of 
glass, the avoidance of any mechanical 
strain, and the proper proportion of every 
part of the lamp, are all the results of ted- 
ious experiments, which were necessary in 
order to produce a satisfactory lamp. The 
electrical dimensions of the lamp are as 
follows: It requires a current of 9.75 
amperes, thereby showing a difference of 
potential of 7 volts, and a hot resistance of 
about 0.7 ohm.—(20 candle-power.—Eb.) 

When speaking of the high-resistance 
lamp, I have mentioned that there seems to 
be a limit to the difference of potential which 
we can apply in each bulb. As regards the 
low-resistance lamp, there is a limit to the 
strength of the current of which we can 
avail ourselves. The difficulty rests with 
the wires, which have to be sealed air-tight 
into the glass, as it is far easier to seal 
in thin than thick wires carrying a large 
current. 

Before concluding this first part of my 
paper, I shall have to mention one of the 
drawbacks of the low-resistance lamps, to 
which Prof. Forbes has called attention in his 
excellent lectures on the distribution of elec- 
tricity, viz., the loss of heat in the conductors 
inside the lamps. I quite agree with Prof. 
Forbes that in older types of lamps the loss 
was very considerable, and a serious ques- 
tion ; but in the lamps which I made some 
years ago this loss amounted to only one- 
tenth part of the energy consumed. I am 
happy to inform you that in the Jamp before 
you this loss has been reduced to one-twen- 
tieth part of the energy required in the 
lamp. 

I shall now turn to the second part of my 
paper, and I shall consider it best to attack 
at once the most difficult problem which can 
present itself, viz, the supply of a large 
number of lamps from one central station, 
with the condition that all the lamps can be 
used entirely independent of each other, and 
with the further condition that the expendi- 
ture of mechanical energy shall always be 
proportioned, or, at all events, approxi- 
mately proportioned, to the number of lights 
in use. Our imaginary plant is to be ar- 


ranged for 6,000 lamps, requiring 9.75 am | 





! 
peres, and upon the average 6 volts each. 


Let us first look into the central station and 
consider its requirements. We shall settle 
upon the use of a dynamo which with a cur- 
rent of 10 amperes is capable of producing 
an E.M.F. of 2,000 volis—a kind of dynamo 
which was first applied by Mr. Brusb, and 
which is already extensively used for arc 
lighting, or for a combination of arc Jights 
with groups of glow lamps, several of the 
latter being always arranged in parallel. 
But the lamps of which I spoke at greater 
length in the first part of my paper are 
made for the passage of the whole current, 
and will therefore be arranged ia series, one 
being placed in the line after the other. In 
this case there will be more than 300 lamps 
on each line; let us say 300. We shall 
therefore require 20 such dynamos, and one 
or two spare machines in case of repairs. 
These 20 dynamos may be driven from shaft- 
ing, or each by a separate steam engine. 
There are 20 separate lines proceeding from 
the central station, and as the main condition 
of our system is that the current on every 
line must always be kept constant, we must 
provide for the regulation of each dynamo 
in such a manner that the E.M.F. always 
corresponds to the number of lamps which 
are in use. This regulation can be effected 
by automatic devices, or may be done by 
hand in adjusting the magnetic field or the 
speed of the dynamo. An ampere-meter 
which is placed in every circuit will indicate 
whether this condition is fulfilled, and a 
voltmeter connected with the terminals of 
each circuit will inform us how many lamps 
are used on each line at any time. A regis- 
tering voltmeter placed in the same manner 
would be another useful addition. The 
central station, furthermore, contains a 
switch-board, which alluws any one of the 
circuits to be connected with any one of the 
dynamos. If we presume that the station 
is to supply current day and night, it would 
certainly be absurd to run all the dynamos 
constantly at those times, when only a small 
number of lights are required. At daytime, 
then, I should propose to loop several cir- 
cuits together, and if the total number of 
lamps is sufficiently low, all the 20 circuits 
might be looped in a single one, so that only 
one dynamo need be kept running. By 
means of an auxiliary line of lamps in the 
central station, dynamos and circuit may be 
switched in and out without any sudden 
change in the conditions of either. The 
system of working would then be that in 
the afternoon one dynamo after the other is 
switched into its respective circuit, the re- 
quirements of which can always be ascer- 
tained on the voltmeter of this circuit. If 
the consumption of light decreaxes, the 
dynamos are gradually switched out again. 
By the addition of an arrangement for 
observing and measuring the state of insula- 
tion of every line, the outfit of the central 
station might be considered complete. I 
have not mentioned any apparatus in con- 
nection with the central station which could 
not be easily constructed with the means at 
our disposal at the present time. 

We now leave the central station, and turn 
our attention to the conductors. These are 
20 pairs of copper wires of small size, say 
No. 6, well insulated. Experience has 
shown, so far, that there seems to be no 
great difficulty in insulating a wire if the 
tension of the current is not more than 2,000 
volts. If we suppose that the central station 
is in Pimlico, on the backs of the Thames, a 
few wires may be laid in the direction of 
Victoria Station, 2 few more may reach the 
Houses of Parliament, some may be !a‘d in 
the direction of South Kensington Museum, 
and some others may be used for lighting 
private houses—in each of which I shall sup- 
pose that. upon an average, 20 lights are 
used at the same time. In this case 15 
houses are passed by the same conductor, 
which supplies current for 300 lamps. All 
these lights can be turned on or off at will, 
quite independent of each other, because we 
have provided in the central station that each 
dynamo is regulated in such a way as always 
to produce the same strength of current, no 
matter whether there are 300 lamps alight in 
each conductor, or only 10. 





Let us now compare this system with the 
only other system in which glow lamps are 
urranged quite independent of each other, 
leaving out the consideration of secondary 
generators. In the pa.allel system the c. n- 
tral station must be in the center of the dis- 
trict to be lighted, which is often very ob- 
jectionable, and sometimes impossible. In 
the series system the station may be far out 
of the way. In the parallel system we are 
restricted to use of a 100-volt lamp, as we 
have seen before, and, in consequence, the 
radius of the district to be lighted must be 
kept very small, or the expenditure for con- 
ductors would be probibitive. In the series 
system the expense for conductors is com- 
paratively small, and we may reach any dis- 
tance. The parallel system recuires that a 
fixed difference of potential should be main- 
tained in all the conductors under varying 
strength of current—a condition with which 
it is even theoretically impossible to comply, 
and which entails cnormeus practical diffi- 
culties. In the series system we have to 
maintain a constant current under varying 
resistance—a condition which can be easily 
fulfilled. When the parallel system was first 
developed, the prevailing idea appears to 
have been to make electric lighting from 
central stations similar to gas lighting. But 
the conditions under which electrical energy 
in its active form is best transmitted are so 
different from those requisite for the trans- 
mission of the potential energy of gas, that 
the desire to imitate the gas system has 
proved rather a disadvantage. 


We now arrive at the last, and perhaps the 
most difficult, part of the whole installation 
viz., the outfit of the place which is to be 
provided with lamps, For the sake of sim- 
plicity, I will suppose the place to consist of 
one single room. 

The street main enters the house at the 
main switch, drawn larger than the others; 
it continues from switch to switch, and re- 
turns to the main switch before Jeaving the 
house. We have supposed the street mains 
to be composed of No. 6 copper wire, but the 
house mains may be made equal in section to 
No. 10 wire, in order to be more flexible. 
The lamps are always connected to their 
respective switches. 

From what hag been said before, it is quite 
evident that the first and essential condition 
of such a system must be that the circuit is 
never to be opened, whatever may happen. 
As we are always dealing with a closed cir- 
cuit, it will prevent misunderstanding if we 
give a differen: designation to the two ways 
in which the circuit can be completed; and I 
shall therefore call the circuit *‘ sbort-closed”’ 
if the current goes directly through the switch- 
lever, and ‘‘long-closed” if the current is 
led through the lamps or other electric de- 
vices, such as motors, which are to be acted 
upon. ‘Ihe fact that the circuit is never to 
be opened reduces one great difficulty in the 
switch required in the. parallel system, viz., 
the liability to produce an arc. 

The main house switch, to which I shall 
now invite your attention, serves the purpose 
of either short-closing the street circuit, so 
that no current can puss into the house, or 
of long-closing the same, thus including the 
house circuit into the main circuit. Iu the 
first case, I have not considered it sufficient 
merely to prevent the current from entering 
into the house; I have thought it advisable to 
disconnect the house circuit entirely from the 
street circuit at the same operation, so that 
any alteration uf the circuit may be made 
inside the house without the possibility of 
a branch current being established, even if 
the street circuit should be of defective insu- 
lation. But this switch is also made to 
another purpose. Supposing that the street 
circuit, which has been short-closed, is now 
to be long-closed, but that by some accident 
or ano her a break of the continuity of the 
line has uccurred in the meantime inside the 
house; if now the switch-lever were to be 
moved with the intention of allowing the 
current to enter the house, the result would 
be the formation of a long are, and eventu- 


ally the whole current would be interrupted. 
(Mr. B. here described his safety switch by 


letters. —Ep.) 
If it were nuw intended to allow the cur- 
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rent to pass into the house circuit, the lever 
L would have to be turned from position 1 
to position 3; but when lever passes over the 
intermediate position, 2, it first connects the 
metal piece D with Z. But the metal piece 
D is permanently connected with C by 
means of the resistance R, and the main 
current will therefore be divided in two 
parts—one, the greater portion, passing 
through R and L to Z; the other, the smaller 
portion, passing through the house circuit in 
case the same is complete. This house cir- 
cuit includes the electro-magnet K, which is 
situated inside the switch, and the armature 
of this electro-magnet carries a pin P, which 
is in such a position that it is below the 
plane of the motion of the lever Z if the 
armature be attracted, but hinders this 
motion if the armature be not attracted. In 
case, then, that the house circuit is complete, 
there will be no impediment to the further 
motion of the lever LZ from position 2. It 
will therefore reach position 3, where it rests 
upon pieces of insulating material, and the 
whole current now passes through the house 
circuit. But if the house circuit had not 
been completed, the motion of the lever 
would have been arrested by means of the 
pin P, and a break in the circuit is in this 
way made a matter of impossibility. 

The lamp switch is practically a mere 
repetition of the main switch on a smaller 
scale. But the lamp switch contains an ad- 
ditional arrangement, which would be a use- 
ful adjunct to the main switch as well, viz., 
the automatic cut-out. This is intended to 
act if the lamp should fail during the passage 
of the current, in which case the break of the 
circuit is prevented by short-closing it around 
the lamp. The arrangements which I have 
used to provide for this eventuality are of 
two kinds, and may shortly described with- 
out reference to any drawing. Both are 
based on the principle that if the resistance 
of the lamp increases—which always occurs 
in lamps placed in series when the carbon 
gives out and an arc is formed—then a cur- 
rent in a shunt around the lamp will increase. 
In one of these arrangements this increased 
current is made to act upon the armature of 
an electro-magnet, which armature releases a 
spring for the purpose of making a direct 
secure contact between two places of the 
circuit in which the lamp is situated, and a 
short circuit is thereby formed round the 
lamp. In the other arrangement a fusible 
wire is placed in the shunt, and a lever is 
arranged in such a way as to be acted upon 
in one direction by the wire, and in the 
o'her hy a strong spring. If the wire fuses, 
the spring presses the lever against contact 
pieces, which serve the same purpose as 
specified above. In neither case can the cir- 
cuit, which is now short closed, be made to 
include the lamp again until the cut-out 


lever has been moved into its former position | - 


by hand. The combination between the 
switch and the cut-out lever is such that the 
switch-lever has to be placed into position 1 
before the cut-out lever can be operated upon 
by hand. The reason for the adoption of 
this last arrangement will become evident by 
a consideration of the peculiarities of the 
switch which I have mentioned before. I 
believe that in this way I have provided for 
the prevention of a break in the circuit 
which may occur from any eventuality. 

1 need not dwell on the construction of 
the lamp-holder, the only part of the outfit 
which has not yet been mentioned. It may 
be made in different ways, but one principal 
idea has been adhered to in its design, as 
well as iu that of all other details which con- 
stitute the outfit of a house; there is no part 
conveying a current which is not perfectly 
insulated, or which is in any way exposed so 
as to offer the possibility of any person com- 
ing into contact with it. This is hardly 
possible in are light circuits, but may easily 
be done where only glow lamps are used. 

And this brings me to the last question 
which I shall have to consider, namely, the 
question of safety. Here again I shall have 
to note one very great advantage of the series 
system over the parallel system, and this is 
the impossibility of a wire becoming over- 
heated. Every experienced electrician knows 
as a fact that short circuits in the parallel 





system have often led to detrimental results 
in spite of safety fuses; and a system in 
which such a danger does not exist, and 
which consequently does not require any 
provisions against it, has certainly much to 
recommend it. Especially in such cases in 
which the danger of fire must be most 
dreaded —in ship lighting—I believe that this 
advantage of the series system will be very 
greatly appreciated. 


I now come to the objection generally | 


raised against the use of high-tension cur- 
rents. If an inventor were to appear to-day | 
saying he wanted to introduce into our house | 
a substance which, when properly used, was | 
intended to give light, but which in itself | 
was a poison, and produced poisons when | 
used as a light, and of which it was further 
known that it was always ready to form an 
explosive ugeut when mixed with atmos- 
pheric air, I believe that the critical spirit of 
our time would raise an outcry against the | 
introducton of such a dangerous substance, | 
and against the use of the public streets for | 


its conveyance. But this 





substance—of 


with a bare conductor is impossible; and, 
moreover, a person standing on a carpet and 
/a dry wooden floor is exceedingly well insu- 
|lated. The tension which we can use with 
safety depends simply upon our means of in- 
sulation If you will recall the precautions 
which have been taken in the constrnction of 
the switches hy entirely disconnecting parts 
| of the circuit from the main circuit, when 
‘lamps have to be replaced or alterations to 
be made in the circuit, then I think you will 
agree with me that the probability of an ac- 
cident is exceedingly remote; and this system 
of lighting appears to offer more safety than 
any other method of artificial lighting at 
present in use. 

And now, in conclusion, I should like to 
say that in a short paper like this which I 
have had the honor of reading to you, I 
| found it impossible to enter more fully into 
| details than I have done, and I have there- 
fore restricted myself to the explanation of 
those details and the discussion of those 
questions which appear to me of prominent 
importance. I hope that by my humble ef- 
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ILLUSTRATIONS OF THE STUPAKOFF CARBON HOLDER. 


which we kuow that it is quite harmless as | 
long as it is retained within metal tubes—is | 
now actually carried into all our houses, and | 
we are so familiar with its peculiarities that | 
no one feels any nervousness nowadays in | 
the neighborhood of a gas chandelier. 

In conveying a high tension current into a 
house we are in a far more favorable position 
than if dealing with gas, because the proba- 
bility of an accident is far more remote. 
Three conditions must be fulfilled before any 
person can be injured by an electric current. 
First, there must be a certain amount of 
leakage on the line ; secondly, the per:on 
must be in contact with a bare conductor ; 
and, thirdly, the person must at the same 
time be in contact with the ground. 

In the system of central lighting which I 
have laid before you it is easy enough to con- 
s'antly ascertain the condition of the line, 
and far easier to locate a fault than in a com- 
plicated system of branch wires. It is, fur- 
ther, easy to construct all parts of the system 
inside a house in such a manner that contact 


forts I may have accomplished the object of 
my labors, namely, the further extension of 


the field of electric lighting. 
———+ or —__—_- 


The Stupakoff Carbon Holder. 


Generally but little attention is paid to the 
furniture of arc lamps, and yet the success 
of the whole of a system of electric lighting 
depends greatly upon it. 

Those parts situated outside of a lamp, 
which are most handled and usual'y served 
by unskilled men, should be simple, solid 
and durable. 

Particular excellence in this direction is 
claimed for the carbon holder which was re- 
cently patented by Simon H. Stupakoff, of 
Hartford, Conn. (now in Rochester, Pa.), 
and of which we are giving, this week, an il- 
lustration. The clamping or holding of the 
carbons is effected by three small balls (7, 8 
and 9) sliding freely in cylindrical holes (4, 
5 and 6), which are drilled in their respect- 
ive supporters (3 and 16). in an inclined di- 
rection tu the centerline of the carbon. 





| These converging recesses all open into the 
central recess, which is destined for the re- 
ception of the carbon; but these openings 
are of an egg-shaped torm, of which the up- 
per half has about the diameter of the balls. 
This effects that these balls mu-t protrude 
into the central recess, though they cannot 
pass through the openings altogether. The 
egg-shaped opening is obtained simply by 
observing that by drilling the inclined chan- 
nels the drill does not run much farther into 
the central recess until its point protrudes 
into the same. 

The bails are made of a very hard material, 
either hardened steel, phosphor-bronze or 
bell metal. They are nicely finished, put 
into their channels; these are somehow 
plugged up, and the carbon holder is finished. 
Sometimes there are but three balls in one 
plane ; sometimes three more in another 
plane, and sometimes three or more in differ- 
ent planes used, just at the desire of the con- 
structor. ‘Three of them will answer very 
well for the purpose, when there is used be- 
side a kind of a crown (10 and 17), with 
three extensions, 11, 12, 18, and 18, 19, and 
20 to it. 

The carbons are inserted into these hold- 

ers from below in an upward direction, solely 
by pushing them into the position required. 
The balls act now as wedges upon the en- 
circled carbons by their own gravity, and 
prevent their direct withdrawal, while 
they permit their withdrawal spirally. A 
single motion of the hand holding the car- 
bon will therefore fix it firmly in the carbon 
holder, and a compound pulling and turning 
motion will readily withdraw it therefrom. 
Top and bottom carbon holder are both 
constructed after the same principle. The 
only difference is, that one of them, as shown 
in Figs. 1-4, is provided with ball and socket 
joint. The shell 10 incloses the spherical 
part of the carbon holder 3, and its down- 
ward projections 11, 12, and 13 are in direct 
contact with the carbons. The spaces which 
divide the projectious 11, 12, and 18 are con- 
tinued upward to the equator of the spher- 
ical part of the carbon holder (not shown in 
the cuts), so as to be removable therefrom by 
turning the shell upon the carbon holder till 
those projections reach alignment with cor- 
responding grooves contained in the outer 
surface of the carbon holder, to admit the 
upward passage of those projections without 
much bending them. 
The Figs. 5, 6, and 7, show a carbon 
holder in connection with a globe supporter. 
The ring 17, with its projections 18, 19, and 
20, is fixed with a bayonet-joint to the 
holder, as shown in Fig, 7. This serves 
merely for the purpose of effecting a more 
solid contact wtih the carbons, while it is at 
the same time a protector for the carbon 
holder, if, in case of neglect, the carbons 
should burn too low down. It will prevent, 
therefore, the damage to the holder itself. 
(Mr. Stupakoff has another device which 
prevents the burning out of carbon holders, 
as it switches the lamp off at the proper 
time before this could happen.) 

If it should happen to be necessary to ex- 
change the lower carbon for a new one, this 
may be done even while the lamp is in cir- 
cuit, without lowering it down from its ele- 
vated position, by putting the carbon into 
the tubular extension of a stick and pushing 
upwards with it the short piece of carbon 
which was still left im the carbon holder, 
which will cause it to drop into the bottom 
of the glass globe, while the new one has 
taken its pluce already. 


These carbon holders will hold carbons of 
different sizes; by using balls of ,4, of an inch 
in diameter they may vary 4 of an inch, and 
by using those of 4 of an inch they may 
vary ;*, of an inch, say from , to » of an 
inch. 

They will hold as well carbons with a 
smooth as with a rough surface, and uneven- 
ness or inequalities on their surface does not 
interfere with their good working. 

Any one who wishes to convince himself 
by experiment of the simplicity and handi- 
ness of this device, may take a piece of thick 
brass tubing, about 4 inside diameter, drill 
from one of its ends in the rounding of it, 
three holes in an inclined direction, and drop 
these steel balls into the same as frequentl 
are used for the bearings of bicycles. 





will have a model enough to tell about 
its solidity, durability, and cheapness. 
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India rabber is menaced witha rival. The 
rubber dealers of East Nicaragua think they 
have discovered a tree whose gum will 
give as much satisfaction as rubber, and 
will, in fact, take its place. They say that 
the milk of the tuno furnishes a most excel- 
lent gutta-percha, equal to the best found in 
the Eastern tropics, while the number of 
trees is virtually inexhaustible, and the gum 
cin be produced with profit at 12 cents per 
pound. 





The Nebraska Telephone Company has 
completed a line from Nebraska City to 
Lincoln, 60 miles, using hard drawn copper 
wire, No. 12 standard gauge, with carbonized 
paper insulators. There are six intermediate 
offices. The hne works first-class. The 
company uses it direct to Omaha. Total 
distance, 131 miles, 71 of this being iron 
wire of No. 10 gauge, and nine offices being 
intermediate. This we should call pretty 
good work. Business in Omaha, where the 
company’s headquarters are, is booming. 
They do not solicit in any shape, yet are 
putting in about 25 subscribers per month. 


| The Revrew is not throwing sops to elec- 


trical interests for patronage or for anything 
else. A journal that has not the courage of 
its editor’s convictions can never deserve the 
confide.ce of its readers. Electrical sci- 
ence, notwithstanding the numerous selfish 
‘schem -rs that are endeavoring to build upon 
it, is continually advancing, and its field 
widening, and to this great end is the 
REVIEW devoting its best energies and most 
zealous and careful efforts, 





The people of this broid land are now 
awakening to the value of the telephone, 
judging from the increase in subscribers that 
is reported by the leading companies. This 
revival of the demand for these instruments 
in times that are not such as to induce busi- 
ness men to enter into any unnecessary 
expense, indicates one thing, namely, that 
the telephone is nowhere regarded as a lux- 
ury, asit once was, but is now recogn’zed as 
a time-saving and valuable essential to the 
transaction of business. And this is what 
pleases the telephone companies. 





An unusually interesting paper on the 
early history of telegrapbing sound, by Prof. 
Pickering, of Harvard College, appears in 
this issue of the Review. We do not re- 
member ever to have seen in one grouping 
sO many important statements, in this con- 
nection, as Prof. Pickering here presents, 
making his production a valuable addition to 
the history of the telephone, and the early 
experiments that finally led to Prof. Bell's 
wonderful achievement. 





At Paris, IIl., by a large majority vote at the 
April election, the City Council was instructed 
to contract for electric lights instead of gas for 
lighting the streets. At a subsequent meeting 
of the council $10,000 were appropriated, and 
special board created to carry out the in- 
structions of the people. Contracts for 
buildings and plant have since been made. 
Notwithstanding this, however, the Mayor 
and Council and City Treasurer were en- 
joined, June 25, by Judge Welken, from 
building the electric light plant and from in- 
creasing the city’s indebtedness in any way 
whatever. The contract having been made 
before the injunction was served, the situa- 
tion becomes in'ere-ting. When the case is 
heard, the injunction will probably be dis- 
solved. 





As announced elsewhere, the Forest City 
Carbon Manufacturing Company is now 
thoroughly equipped with new apparatus for 
manufacturing that somewhat uncertain 
quantity, an arc light carbon. It mar not 
be generally known that Col. H. C. Adams. of 
the firm of Holmes, Booth & Haydens, owns 
a controlling interest in this carbon company, 
and is vice-president and general manager, 
and its success is due to his efforts. 





Arrangements were completed at the meet- 
ing of the Executive Committee of the Na- 
tional Electric Light Association, beld in this 
city last Tuesday. which assure an interest- 
ing and comprehensive programme for the 
August convention. All information indi- 
cated an increased interest in the work of 
the association, and’ would seem to assure 
the largest attendance at Detroit of any meet- 
inygof the electric light representatives. The 
REVIEw urges all those interested in this ap- 
plication of electricity, who have not done 
so, to at once unite with this association. 
The valuable work it is doing and is con- 
templating can hardly be over-estimated. 

In the detail of the meeting of the Execu- 
tive Committee, there were read a number of 
communications from the chairmen of the 
various committees and others, indicating 
that the topics that would be presented 
to the convention, at Dctroit, would be 
comprehensive and timely, and of a na- 
ture that would make them particularly 
valuable to the electiical interests repre- 
sented by the convention Au interesting 
report from Mr. Arthur Stewart, of Bal- 
timore, chairman of the Legal Committee, 
which outlined the work of this commi tee, 
was read, and made a special order for the 
Executive Committee at its next meeting. 
Dr. Otto Moses, of New York, chairman of 
the Electrical Bureau Committee, submitted 
an outline report, recommending the appoint- 
ment of a chief statis ician, with headquar- 
ters in New York, to whom ail members of 
the association could apply for information; 
the chief, or statistician, to receive a salary 
for his work; a fee, to cover extra expense, 
to be charged where special expert informa- 
tion is requested. The report will be pre- 
-ented ia full at the Detroit meeting. It was 
decided that another meeting of the Execu- 
tive Committee be held in Detroit on August 
30th, the day preceding the meeting of the 
association. 








STORAGE BATTERIES. 


Like a Phenix from the ashes the storage 
battery has again arisen, shaken off the 
lethargy of its five years sleep, and, bobbing 
up serenely, is now prepared to astonish the 
world. We hear all sorts of stories on this 
and from the other side of the water of the 
probabilities, not to say possibilities, of the 
future battery, and we are glad of it. We 
always had a hankering in the direction of 
storage batteries and we are more than 
pleased to announce that there is a very fair 
prospect of a commercially practical bat- 
tery being soon put upon the market by com- 
mercially practical men. We mean just that, 
a battery that is good for two or three years 
at least without repair, and which will give 
a commercial not a fancy laboratory efficiency 
of at least 85 per cent. We have had the 
pleasure within the last week of inspecting a 
plant of 20 cells which have been in actual 
use for over a year, charged and discharged 
daily, and which have not cost a cent for re- 
pairs and which we are creditably informed 
show not the least sign of deterioration. Such 
a battery will be a positive boon to electri- 
cians, and we have no doubt that its intro- 
duction will stimulate largely the demand 
for incandescent lighting plants, not to speak 
of its use with motor and kindred apparatus. 
We sincerely hope our expectation will be 
realized, and that the storage battery has 
come to stay. 





LOW VS. HIGH-RESISTANCE GLOW 
LAMPS. 


We publish in this issue a portion of Mr. 
Alexander Bernstein’s paper on Low-Resist- 
ance Glow Lamps, recently read by bim be- 
fore the English Society of Telegraphic 
Engineers and Electricians. We commend 
the paper to the attention of our readers, not 
so much because it contains anything radi- 
cally new, as for the reason that even old 
tacts, when well stated, are worthy of atten- 
tion. We wish to remark here, by way of 
parenthesis, that it is a most unf rtunate fact 
that many of the most conscientious workers 
in the domain of science are utterly incapable 
of lucidly describing their work and the re- 
sults, or consider it necessary to clothe their 
thoughts in language utterly incomprehensible 
to the average reader. Big words, high-sound- 
ing phrases and obscure mathematical for- 
mula are too often employed to explain (?) 
the simplest facts. We never could quite 
comprehend the object, unless it be to have 
the paper look learned. It’s a very bad prac 
tice, and we would advise all who would 
write to impart information to use as few and 
as simple words as may be necessary to 
explain theirthoughts. Such text writers as 
have adopted this plan find their works the 
most widely read and most deservedly popu- 
lar. 

In regard to the subject of Mr. Bernstein’s 
paper, @. é., the superiority of low over high- 
resistance lamps, briefly, we don't agree 
with him; we do not believe that a current 
of 2,000 volts E.M.F. can be safely carried 
through private dwellings—at least, not yet. 
People are too apt to meddle with the fix- 
tures, and such a current is without doubt 
dangerous, even under the best conditions of 
work of the generating machine. 

Again, with a circuit such as he describes 
—300 lamps, distributed in series through a 
number of dwellings—the risk is too great; 
any accident to a fixture or main, such as is 
liable to occur, would extinguish all the 
lamps at once, which would be very disagree- 
able, to say the least. 

The saving in the cost of conductors is, no 
doubt, very cousiderable, but we see no par- 
ticular advantage in the lamps themselves, as 
it is yet to be proved that the life of such a 
lamp materially exceeds the now commonly 
accepted duration of a well-made, high 
resistance Jamp—that is, from 1,500 to. 2,000 
hours. 

Looking at it from all the different stand- 


points, we do not sce that the system pro- 
posed by Mr. Bernstein possesses any par 
ticularly meritorious feature—not sufficient, 
at any rate, to warrant a change from high 
to low-resistance lamps. We do not deny 
that the time may come when such a system 
will be found commercially advisable, but 
that time has not yet arrived. 





ELECTRICAL NEWS OF THE WEST. 


What an army of ghouls there is dis- 
tributed through the domain of science, to be 
sure. Prof. Lodge, of Liverpool, recently 
astonished the world of savants by his ex- 
periments in the condensation of fumes by 
means of electrical current. Now W. M. 
Hutchings comes to the front with a com- 
munication signed C. F. Guitard, published 
in the Mechanic's Magazi.e in 1850, over a 
third of a century ago, which seriously dis- 
gruntles the Professor’s priority claims: Mr. 
Guitard says : 


‘*Somctime since in experimentalizing on 
the electric state of the atmosphere, I em- 
ployed for that purpose a large glass cylinder, 
about 18 inches higa and 9 inches in diame- 
ter, open at bottom and having a neck at 
top. In placing the lower end of this cylin- 
der in water the more perfectly to exclude 
the air, and allowing small quantities of 
tobacco smoke to enter the neck at top, the 
smoke, after assuming vario::s actions, ac- 
cording to, probably, the hygrometric state 
of the atmosphere, would gradually spread 
itself into a cloud filling the cylinder, and, 
at length, as successive portions came in con- 
tact with the sides of the cylinder, condense. 
Sometimes half an hour would elapse before 
this effect took place. It now struck me that 
if I brought a wire from an electrifying ma- 
chine into the neck of the cylinder, the air 
would immediately become charged with 
electricity, which would cause each portion 
of the smoke to fly to the sides of the cylin- 
der, and tbat thus more rapid condensation 
would take place. The effect produced was 
perfectly magical. The slightest turn of a 
small electrifying machine produced imme- 
diate condensation. It was astonishing to 
see how small a quantity of electricity pro- 
duced a most powerful effect. I am not 
aware that attention has ever been drawn to 
this subject, and the question will probably 
arise: Has electricity anything to do with 
the condensation of steam in the condenser? ” 





At Rockford, Ill., on the 20th, a $4,000 
fire in a furnishing goods store was caused 
by an electric light wire. 

On the same date a fierce hail storm, with 
the usual accompaniments of flashes and 
rolls from heaven’s artillery, swept over the 
whole northern portion of Minnesota, and 
portions of Wisconsin were pelted with hail 
stones as big as hen’s eggs, according to an 
Eau Claire correspondent. Some hens eggs 
are not as large as hail stones. 





An item in the Shanghai (China) Courier, 
says that a gentleman there has invented an 
electric sword, which, when the point touches 
the party attacked, sends a powerful shock 
through him, and either kills or knocks him 
out of time instantly. 


The chap who wrote the account talks 
about a powerful storage battery, the size of a 
cartridge box, strapped to the waist. In- 
sulated wires connecting the battery with the 
sword—an ordinary military sabre—along 
the blade of which a fine platinum wire is 
let in, which ends at the foil of the weapon. 
** By pressing a push button the holder can 
complete the circuit at pleasure.” 





How wonderfully ingenious, simple} and 
complete—rendered so practical by the om- 
nipresent push button. Your electrical in 
ventor is like an amateur prize fighter who 
strikes below the belt. He always wins by 
punching the push button. 





The Pan Electric seems to be one of those 
institu'ions which is suffering from a sort of 
intestinal war in the shape of legal pangs 
and pains. The inventor wants his money, 
and says to the defendants in the suit he has 
brought against the honorable gentlemen, 
recent partners of the learned expert, Messrs. 
Garland, Harris, Johnston, Atkins, and 
Young, that he is entitled to $100,000 dama- 
ges through their failure to perform their 
contract. He makes this mild remark also: 

*‘I do not intend to be left as the inventor 
to ‘hold the bag’ while you run off with the 
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great bulk of the money—some $40,000 in 
cash and about $2,000,000 in good local 
stock-—to shelter yourself under the throne 
of the National Administration.” 

It is one of the rules of the game of 
“snipe driving,” that when you are tired 
holding the bag you don’t have to wait for 
the snipe any longer. 





Laramie, Wyoming, has its first incandes- 
cent plant of the central variety. About 
1,500 incandescent lights were putin service 
on the 12th of June. Theplantis a very neat 
and substantial one, and the engine used is 
an Ide. Mr. Bates, the electrician in charge, 
tells a story of a couple of strangers who, 
after having inspected the plant, left the 
station engaged in a animated discussion. 
By and by they returned, and one of them, 
considerably excited, said to Mr. B.- 
** Mister, we have had an awful hot debate, 
and we want you to settle it for us. Now, 
I claim that the electric light is made from 
friction with sand, and he claims that it is 
made from brass.” 

Mr. Bate’s decision as umpire of course 
declared all bets off, and harmonized the 
discord. 


Indiana matters are quietly moving along, 
and the manly course pursued by the Central 
Union Telephone Compapvy’s officers under 
their discouragements is winning hosts of 
friends for the management. The people 
begin to think they have been used to pull 
chestnuts out of the fire for some one else’s 
benefit, and are loud in their denunciations 
of the unwise—if not criminal—legislation 
which has placed them in their present di- 
lemma. 

The municipal authorities of Indianapolis, 
on the petition of the Central Union, en- 
dorsed by the citizens, rescinded the 
ordinance requiring the removal of the 
company’s poles and lines, and granted it 
permission to furmish service temporarily, 
until a new organization should be ready to 
pick up the dropped stitch, and continue the 
knitting. It was expected that the Wallace 
people, who had 30 days in which to make a 
beginning, might be ready. That thirty 
days expired on the 24th and, unless further 
concessions are granted by the municipal 
fathers. the Wallace chances have ceased to 
exist by limitation. 

In the mean time two causes have been at 
work which have as effectually dampened 
the ardor of the agitators as ever a Chinaman 
dampened his washee-washee by blowing 
water over it. 

The New Orleans decision made the fact 
patent to all—so plain that he who runs may 
read—that, despite the inventions of the 
enemy, the taking of the wrestling match 
far away from the ground of former deci- 
sions and judges who had formerly set on 
similar cases as possible, and all the other 
little tricks of the trade—that there is very 
little hope of any system outside of the Bell 
being permitted to operate in Indianapolis or 
any where in the United States after the 
courts get through the present suit. 





The toll system has been inaugurated in 
Indianapolis, and the people who use tele- 
phones are well satisfied with it. About 500 
telephone lines were, it will be remembered, 
discontinued at the end of the first quarter of 
1886, and it was expected that on the first of 
July the remainder of the subscribers would 
be closed out, and the Central Union would 
withdraw from the city. 

A contrary current has set in, and many, 
who were discontinued as above, have had 
their instruments replaced, and are working, 
satisfied and comfortable, under the toll sys- 
tem. In order to as perfectly adjust the 
matter of charges as possible, in cases where 
Mr. A wishes to call up his own place of 
business from B’s place, the exchange will, 
at B’s request, charge the connection to A. 
Ordinarily, however, the party calling is 
charged with tbe connection. 

No .ew subscribers are taken, as the com- 
pany is only allowed to use its wires which 
were already placed; but old subscribers are 
being made toll agents at the rate of about 





“fifty per day. No contracts for rental are 


being made, but an account is opened at the 


' central office, and a record kept of all con- 


nections made from each instrument. 

Outside of Indianapolis the people are un- 
sparipg in their denunciations of this work 
of imbecile or designing legislators. In 
Terre Haute, Lafayette, Richmond, and 
Fort Wayne, the toll system is gladly ac- 
cepted, and is working with the best of suc- 
cess and satisfaction all round. City au- 
thorities, the people, the telephone company, 
all seem to want to do what is right, and, 
whatis more, are doing it, while the opposition 
companies scem to be left in the condition of 
uncomfort enforced upon a poor boy at a 
frolic. 

At least one of these companies was seri- 
ously disappointed when a municipal enact- 
ment, which required the removal of all 
poles, was rescinded. They expected to be 
the lawful inheritors of the post poles. It 
was a case of waiting for a dead man's shoes, 
where the man didn’t die. 

Owing to the falling off in the company’s 
revenue it has been decided, for the present 
at least, to reduce the amount of quarterly 
dividend on stock, and in accordance with 
this action a dividend of one per cent. will 
be paid on the 24th of July. 





The Thomson-Houston people have fairly 
settled in their new home in the Pullman 
building, and are quite cosy and comfortable, 
General Manager S. A. Barion has a desk 
here, and will hereafter divide his time 
between the Eastern and Western head- 
quarters. The compiny has just started a 
38-light plant at Jacksonville, Ill. 

Governor Gray, of Indiana, and a com- 
mittee from the legislature have recently 
visited Chicago, to look into electric lighting 
prior to selecting a system for the capitol 
buildings at Indianapolis. They had pre- 
viously visited Jackson, Michigan. 

A political reporter undertook to inter- 
view Governor Gray, but was squeezed out 
by the electric light gentlemen, who fairly 
whistled him down the wind and bore away 
the Hoosier official. At last accounts the 
Honorable gentleman was ‘‘doing quite 
well,” and on the high road to recovery. 

Think, for a moment. of the possibilities 
of the case of the country’s future, when an 
electric light advocate can brow-beat and 
defeat that most indefatigable and brassy 
conversational inventor, a political news- 
paper man; in the presence too, of a real, 
live governor, whom he desired to inter- 
view. 





License was granted on the 24th of June 
by the Secretary of State to incorporate the 
Badger Manufacturing Company, at Chicago; 
to do a general manufacturing business. 
Capital, $10,000. Incorporators, S. S. 
Badger, A. H. Badger, J. H. Stanwood. 





Col. Lynch, broker at 146 La Salle street, 
gives the following as telephone stock valua- 
tions : 


ORICAMO. ...0. 000. cccccescocces $350 @ $360 
Conteal Walee. ......cccvcecce 45@ 
Re eee eee 6@ 65 
EE re eae 15@ 18 
Groat BoutherM ......cccccecs 29@ 31 
Great Southern, Script, 90 

cents on the dollar. 
ND oes cence. Siweses 18@ 
Rocky Mountain Bell.......... 40@ 45 
Missouri and Kansas.......... 544@ 56 
Missouri and Kansas, Script, 55 

cents on the dollar. 
NS ress bce h ores eW erent 15@ 17 
COO, 5 055 o:65.60%0ceees 6@ 7 
MEME: 666600. vciccinc cevends 108 @ 105 
Bell of Missouri. .........000 45@ 50 


Cuicaao, June 28, 1886. 








Mr. J. F. Morrison, of Baltimore, has 
extended his already large electrical interests 
by the purchase last week of the Electric 
Light Company at Washington, D.C. The 
Morrison Electrical Works at Baltimore are 


46 |lowed, with few 


ELECTRICAL NOTES FROM KANSAS 
CITY, MO. 

The Telephone Company in this city is 
increasing its list of subscribers, and now 
has about the same number as St. Louis, a 
city three times as large. The damage done 
by the recent hurricane has been remedied, 
new 50-feet poles taking the place of those 
that were broken down by the furious wind. 





The Kansas City Electric Light Company, 
E. R. Weeks, superintendent, is one of the 
streng local institutions and is doing a 
splendid business and is rapidly increasing 
its plant throughout the city. This com- 
pany’s stock is all held by prominent citi- 
zens, and this guarantees, it would seem, an 
exclusive franchise. 





The U. S. Electric Light Company is 
wiring the new Kansas City Custom House 
for the Weston incandescent light. This is 
quite an extensive contract. 





The Consolidated Electric Light Company, 
of New York, is completing the wiring of 
the new Grand Missouri Hotel, which will be 
lighted throughout by the Sawyer-Man 
system of incandescent lights, which 
owned by the Consolidated company. The 
Hess guest call and fire alarm has also been 
adopted by this hotel, the work of putting it 
in being done by O. W. Distch & Co., of this 
city. 

Kansas City, Mo.. June 25, 1886. 


is 





Electric Lighting. 


This subject bas recently been treated of 
in pamphlet form, under the above title, by 
one who has endeavored to sustain the wan- 
ing importance of gas for illuminating pur. 
poses. The author directs his remarks par- 
ticularly to stockholders of gas companies, 
who require something to encourage them 
not to lose faith in their investments, because 
of any supposed danger to their profits, by 
reason of the adoption of electricity for light- 
ing purposes. He attempts to show that gas 
has as important a future before it, for 
purposes of illumiuation, as it ever bad, and 
that it is capable of existing side hy side 
with its new rival. His argument is depre- 
ciatory to the value of lighting by electricity. 
What he has to say is in many instances 
true, and the day has not arrived when it is 
safe to give up the employment of gas for 
many public and private uses. The relative 
importance of gas in the future is difficult to 
foretell, but there can be no doubt that it 
will find useful fields of employme:t, even 
if it should lose its present peculiar hold on 
popular favor, for a great many years to 
come. The light of the immediate future 
will certainly be that derived from electrical 
agencies, and the mechanical inperfections 
that may be now associated with it will soon 
be overcome and serviceable devices de- 
veloped. At first, like all new enterprises 
of the kind, the electric lighting schemes 
partook of the speculative, and companies 
were formed and stocks sold more as adven- 
tures with no certain future. Failures fol- 
fortunate exceptions. 
Whatever is now undertaken is with the ad- 
vantages of experience, and business methods 
are being applied, rendering the undertak- 
ings more reliable and permanent, and profit- 
able to stockholders. Still there is much 


20 | need of further experience, and the most 


economical methods for the best results can- 
not be expected till years and perhaps a 
generation has gone by. The matter of 
adopting the system of lighting factories by 
electricity has been much affected by the 
annual cost of maintenance as compared 
with gas, especially in smali establishments, 
and where the loss of capital and interest in 
gas plants is involved. But this question or 
any doubt connected with it is being solved 
in the gradual cheapening and improving of 
all methods. In the case of a new mill, 
even now the cost would seem to be of com- 
parative little importance, considering the 
convenience attending its management, its 





sanitary advantages, and particularly the 


now turning out dynamos, arc lamps and fact that it can be introduced and used in 


motors, 


among the machinery, where it is most 





needed, without danger of fire or other 
casualty. There are several points that 
should not be disregarded in the matter of 
employing electricity for lighting a factory, 
such as the increased safety from fire, the 
steadiness and agreeable color of the light, 
and the improvement in the air of the room. 
In this connection we have special reference 
to incandescent light, which is much less 
trying to the eyes than the arc light, not 
only in its color but in its steadiness. Should 
it fatigue the eyes, it can be mitigated by the 
use of ground glass, so that the glowing 
wire cannot be seen. The objection to the 
proceeding is the loss of light, varying from 
10 to 20 per cent. In the immediate vicinity 
of large cities like Boston, the suburban 
villages will soon be accommodated with 
conveniently near electric stations, from 
which electricity can be provided for light- 
ing purposes. — Boston Journal of Commerce. 
ee 
What the Electric Time and Messenger 

Company Does for the People of Provi- 

dence, R I. 

No review of the growth of the city of 
Providence and of the development of its 
business would be complete without some 
notice of the introduction of electricity into 
its varied industries, and the wonderful 
rapidity with which invention and enterprise 
have gone hand-in-hand in adapting it to the 
wants of modern civilization. Not only, 
says the Star, of that city, is the subtle fluid 
used in the transmission of intelligence by 
telegraph and telephone, and in lighting the 
streets and places of business, but it is em- 
ployed in many ways little suspected by a 
mujority of people. How many, for in- 
stance know that in Providence, Pawtucket, 
Woonsocket, Newport and Westerly, and 
some of the smaller towns in the State, there 
are in use upwards of 800 electric clocks 
operated by the Electric Time and Messenger 
Company, whose office is at No. 54 West- 
minster street? By the use of these clocks 
not only do those who employ them secure 
accurate time, regulated by the standard, at 
very small cost, but they avoid all care of 
winding and setting. The man who con- 
sults an electric clock does not have to ask if 
itis ‘‘ right,” or how “ fast” or “slow” it 
it is; the tale it tells may be received with 
implicit confidence. . 

At this office, also, may be fuund the sub- 
telephone exchange, or public station, which 
daily proves itself a great convenience, not 
only to the subscribers of the general ex- 
change, who use it without extra charge, but 
also to the public at large, to whom the fees 
are very moderate. 

The office of the American Telephone and 
Telegraph Company is also in the same place. 
The business of this company is exclusively 
long-distance telephoning, its wires extend- 
ing beyond the limits of the lines of the 
Providence Telephone Exchange, including 
the cities of Boston, Hartford and New 
Haven. The circuits of the company will 
soon be completed to New York and Phila- 
delphia, when a person in Providence will be 
able to converse with telephone subscribers 
in those cities with as great ease as with one 
in the next street. 

A well-organized and carefully managed 
messenger service is also a feature of the 
exchange. Here, at any hour from 8 o'clock 
A.M. to9P.M., the services of bright and 
active boys are always procurable, either by 
personal application or by telephone, to meet 
the requirements of the public in general and 
the patrons of the Telephone Exchange in 
particular. 

The following well-deserved compliment 
also appears in the Star: 

‘*To manage a business so varied, and hav- 
ing to deal with so delicate an agency, re- 
quires untiring energy and business capacity, 
and these are united in a remarkable degree 
in the person of Mr. C G. A. Peterson, who 
not only has the entire confidence of the com- 
panies which he so ably represents, but 
stands high in the estimation of the entire 
business community.” 

———_-g>e-——__—__ 

* * Benton H. Gedge, of Covington, Ky., 
has recently been granted patents on several 
electric railway signals. 
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«", The Mexican Central Telegraph and 
Telephone Company has declared a divi- 
dend. 

«", The International Bell Telephone 
Company has declared a dividend of 3 per 
cent. on the capital stock, payable July, 
from the profits of the six months ended 
June 30. 

»*» In a new French method of diagonosis 
the condition of the eye is said to be ac- 
curately estimated by means of variations in 
sounds sent through a sensitive form of tele- 
phone placed against the eyeball. 


«"» The Bell Telephone Company has been 
granted permission by the Montreal coun- 
cil, to lay its wires in a shallow box-trough 
underground, alongside the sidewalk, the 
system to be approved by the city surveyor. 


«*, The Southern Bell Telephone Com- 
pany has declared a dividend of 14 per 
cent. regularly and 14 per cent. extra, mak- 
ing $9 per share (one-half extra) this year, 
against $7 for the whole of last year. 

«*, Winfield B. Thompson, the young 
medical student who shot his wife and then 
took his own life in the Sturtevant House, 
New York, was formerly employed in the 
office of the Missouri & Kansas Telephone 
Company, at Kansas City, where he was 
known as a model young man. 

»*, The bill limiting the holdings of the 
American Bell Telephone Company to 30 
per cent. in sub-companies has been ordered 
to a third reading by the Massachusetts 
Legislature, and that placing telephone and 
telegraph companies under State supervision 
passed to be engrossed. 

«*, A new telephone receiver has been 
recently patented by Wm. Marshall, of this 
city. It is arranged on the principle of an 
electrical condenser, consisting ef alternate 
sheets of paper and tinfoil, with a circular 
opening in the center. The inventor claims 
that it is specially adapted for long dist- 
ance work. 

x", The Oram telephone time system is 
now used by the Montreal, Canada, telephone 
exchange, and is greatly pleasing the 1,600 
subscribers of that city. This time system 
is now in use in three large cities, Chicago, 
Cincinnati and Montreal. The city of To- 
ronto is also to be supplied with this time 
system as soon as the instrument can be man- 
ufactured in Canada. 

«*» Dr. Rogers, of Pan-Electric fame, is 
undoubtedly a gentleman of scientitic attain- 
ment and: most excellent judgment. He 
writes the ELecTRICAL Review from Par- 
thenon Heights, June 21st, as follows: 
‘¢Srrs—Please find inclosed subscription to 
the Review. No one interested in the mar- 
vels of electricity cau afford to be without 
it. Respectfully yours, 

**J. Harris RoGers.” 

»*, A combined transmitter and receiver 
telephone has been patented in this country 
by two French gentlemen. The telephone is 
provided with ring armatures at either end, 
reversibly mounted upon trunnions, an elec- 
tro-magnet being arranged in the line with said 
telephone and in inductive proximity to the 
armatures, the circuit including the coils 
of the magnet. The application was filed 
in 1882, and patent granted June 22, 1886. 


»*, Several new plans are being discussed 
by the New York Subway Commissioners. 
It is expected that they will report in favor 
of an underground system at an early day. 
At the meeting of the Commissioners last 
week, Mr. Flower informed his colleagues 
that at the next meeting of the Commission 
he hoped to be able to present a series of res- 
olutions, which, if adopted, would tend to 
make their work a good deal simpler tkan it 
has hitherto appeared, and expedite things 
generally. 


«*e The local company operating the 
Shaver acoustic telephone system in this 
city, have now upwards of 400 subscribers 
and are putting in new instruments at the 
rate of eight to ten per week. The average 
rentals charged here are about $3.50 per 
month. 

«*s It seems impossible to secure a quorum 
of the Philadelphia Electrical Committee of 
Councils to consider the ordinances granting 
the American Telegraph and Telephone Com- 
pany and the Baltimore and Ohio Telegraph 
Company the privilege of laying wires un- 
derground. At each called meeting a 
quorum failed to be present. On Friday 
last another effort was made to have the 
bills ready for the meeting of Select Council. 
but only seven members responded to the 
call. After waiting fifteen minutes Mr 
Abrams denourced the persistent absence of 
members, and said if the ordinances were 
for overhead wires there would be no trou le 
to obtain a quorum. He said one of the 
members of the committee, who is in the 
employ of an overhead company, positively 
refused to attend. 

a" Adolphus A. Koudson and T. Gardner 
Ellsworth, who are the owners of patents for 
improvements in mechanical telephones, 
which, it is stated, they sold to the Inde- 
pendent Telephone Company for $14,500 in 
cash, to be paid in installments, and $125,000 
in stock, have brought an equity suit against 
that corporation in Common Pleas Court 
No. 1, Philadelphia. The plaintiffs allege 
that the company has violated the contract 
made when the patents were sold, by selling 
State rights and fuiling to build and operate 
telephone lines. They ask the Court to en- 
join the company from selling other State 
rights until the $14,500 has been paid, and 
from parting with what it has already re- 
ceived from such sales until it accounts to the 
plaintiffs. The appointment of a receiver is 
also asked for. 

x", Mr. J. W. Burdette, of Burlington, 
Iowa, has completed arrangements for in- 
corporating a company for the opening and 
operating of a Meucci telephone exchange in 
that city. The plan will be practically as 
follows: ‘* A sufficient number of subscribers 
will be obtained to justify the enterprise, on 
the principle of catching the hair before pull- 
ing it out of the butter, and to each one will 
be sold a telephone, bell, battery and all, 
complete. The subscriber having purchased 
his instrument, will be given one share of 
stock worth $50, which, as now contem- 
plated, will be transferable only with the 
telephone. With the cash capital thus pro 
vided the company will proceed to open an 
exchange, constructing all lines necessary to 
reach the subscribers and put them in con- 
nection with it. They will then be charged 
for exchange service only.” This reads very 
nice, but, as the courts in the East have de- 
cided that the Meucci instrument is an 
infringement of the Bell telephone, the Bur- 
lington company will not be apt to pull many 
hairs from the butter if this fact becomes 
known in Iowa. 


#*, On the matter of the telephone situa- 
tion in Indiana, the Terre Haute Gazeite de- 
livers the following vigorous remarks: ‘‘ The 
real truth of the matter is that the last Legis 
lature made an egregrious ass of itself in 
passing the telephone law. The United 
States granted a patent to Bell, and until it 
is proven fraudulent, and is cancelled, or has 
expired, no State has any more right to regu- 
late the sum at which this service shall be 
furnished (the honorable Indiana Supreme 
Court to the contrary notwithstanding) than 
it has to fix the price of any other patented 
device. It was a wanton exercise of power 
which has cost the business community much 
vexation and trouble. To this class the tele- 
phone has become almost a necessity. All 
such subscribers, the Gazette included, while 
they will rejoice to hear of a non-infringing 
patent equally good, or the expiration, which 
will occur in a few years on the Bell patents, 
are determined not to be deprived of the con- 
venience of using this wonderful invention 
and have no thanks to the Legislature, whose 


blundering action 1s likely to increase the 
cost of the service, instead of lowering it, 





until the law is repealed.” 





Early Experiments in Telegraphing 
Sound. 

BY PROF. EDWARD C. PICKERING, DIRECTOR 
OF ASTRONOMICAL OBSERVATORY, HAR- 
VARD COLLEGE—COMMUNICATED TO THE 
AMERICAN ACADEMY OF ARTS AND SCI- 
ENCES, MAY, 26, 1885. 


In 1870, when Professor of Physics at the 
Massachusetts Institute of Technology, 1 
wished to show to an audience the experi- 
ment of transmitting sound by electricity. 
The only means of doing this, of which I 
was then aware, was by the sound produced 
when a piece of soft iron is suddenly mag- 
netized or demagnetized. The sound thus 
produced is extremely feeble, and I proposed 
to replace it by the following device. Loud 
sounds may be produced by the vibrations of 
a plate, and a strong vibratory force may be 
applied to such a plate by means of an elec- 
tro-magnet. The first receiver consisted of a 
powerful electro-magnet attached to the bot- 
tom of a wooden box, whose cover was re- 
placed by a tin plate, to the center of which 
a soft iron armature was attached. The 
dimensions were such that the armature was 
near the magnet, but not in contact with it. 
The plate appear also to have been used 
without the armature. It is not certain but 
that this form of apparatus may have been 
tried first, and the armature added to increase 
the energy of the vibration, and consequently 
the loudness of the sound. A tin box was 
also employed, the bottom of which re- 
placed the plate and armature, and the box 
served to reinforce the sound. The trans- 
mitter was composed of a sonometer, around 
the wire of which a short wire was wound, 
dipping into mercury. An electric current 
was passed through both wires, the mercury 
cup, and the magnet. When the principal 
wire of the sonometer was set in vibration by 
a violin bow, or otherwise, the current was 
broken at each vibration at the surface of the 
mercury. When the circuit was made, the 
magnet drew the plate down, and when it 
was broken, the elasticity of the pla'e drew 
it back. A loud sound was thus produced 
whose pitch could be varied by changing the 
length or tension of the wire of the sonom- 
eter. On December 13, 1869, I gave the first 
of eighteen lectures on sound, forming one 
of the Lowell Free Courses given that year 
at the Institute of Technology. It is prob- 
able that this experiment was prepared for 
and shown in the lecture of thiscourse, which 
was delivered on January 5, 1870, and re- 
lated to sympathetic vibrations. 

On August 23, 1870, at the meeting of the 
American Association at Troy, Professor 
R. H. Van der Weyde, of New York, pre- 
sented paper No. 141 to Section A, in the 
hall of the Troy Female Seminary, Professor 
John M. Ordway acting as chairman. This 
paper was entitled, ‘‘ Further Improvements 
in the Method of Transmitting, Audibly, 
Musical Melodies by the Electric Telegraph 
Wire.” In the discussion which followed 
the presentation of this paper, I described 
my experiment, and pointed out that my 
difficulty was mainly with the transmitter. 
Professor Van der Weyde’s with the re- 
ceiver; also that, if he could combine his 
transmitter with my receiver, I thought he 
might obtain valuable results. I have since 
been informed that he adopted this sugges- 
tion, and ascribes to it the use of the metallic 
diaphragm which he afterwards employed. 
The 'lroy Press of the following morning, 
August 24, 1870, contained the following re 
port of my remarks. On account of its im- 
portance, I may be pardoned for giving it 
verbatim : 

‘** Professor Pickering described a simple 
means he had employed for rendering these 
vibrations audible. It consisted of a simple 
electro-magnet placed close to the bottom of 
a large tin box, whose resonance rendered 
the sound very intense. His remarks were 
greeted with marked approbation. Another 
member said Professor Pickering’s method 
was beautiful in the extreme, because it did 
away with the armature.” 

Professor Charles R. Cross, then Assistant 
Professor of Physics in the Institute of Tech- 
nology, was invited to give a lecture on 
sound to the pupils of the New England 





Conservatory of Music, in February, 1872 
He desired to show the experiment of tele- 
graphing sound. Accordingly, Professor 
Cross, Mr. Waldo O. Ross (who was present at 
the experiment in 1870 also) and I spent an 
evening at the institute, and repeated the ex- 
periment of 1870 under more favorable con- 
ditions. The great difficulty in the early 
experiment was with the transmitter. A 
tuning-fork was accordingly substituted for 
the sonometer, which enabled the circuit to 
be broken with greater certainty and regu- 
larity. It was, however, open to the objec- 
tion that sounds of one pitch only could be 
transmitted. The details of this experiment 
are known with much more greater certainty 
than those of the first experiment. The bat- 
tery consisted of six small Grove cells. An 
‘* Albert biscuit” box, 20 centimeters long 
by 12 wide and 12 decp, was first used as a 
receiver. Afterwards, a large tin packing 
box, 80 cm. long, 50 cm. wide, and 50 cm. 
deep, was substituted for it, and gave a very 
loud sound. Most of this apparatus is still 
preserved at the Institute of Technology, and 
was used in the legal examination quoted be- 
low. In the last part of December, 1873, and 
the first week of January, 1874, a number of 
other experiments were tried by Professor 
Cross, and another exhibition of the instru- 
ment was made by him on January 7, 1874, 
at the first lecture of his Lowell Free Course 
of that year. Several ferks were tried, and 
the receiver transmitted the characteristic 
sound of each, but one only was used pub- 
licly. The sound persis'ed when the magnet 
touched the box, but was then feeble. 

Most of the above facts were testified to by 
Professor Cross in a legal examination held 
on June 18, 1879. It was agreed that the 
same deposition should be used in the two 
cases, Harmonic Telegraph Company et a/. vs. 
the New England Telephone Company, and 
Harmouic Telegraph Company e¢ al. vs, Chas. 
Williams, Jr. Present: Causten Browne, 
Esq., of counsel for complainants; Chauncey 
Smith and J. J. Storrow, Esqrs., of counsel 
for defendants; and W. P. Preble, Jr., ex- 
aminer. Professor Cross also testified as 
follows : 

** Ans. On the 10th of June, 1879, I tried 
a number of experiments with this receiver, 
which was set up in a manner similar to its 
arrangement in the exhibition already men- 
tioned, it being iu the office of Mr. J. J. Stor- 
row, Union Building, State street, Boston. 
It, together with a Blake transmitter, was 
connected in the primary circuit of a battery, 
the transmitter being placed in Room 42, 
Union Building, and connected with the re- 
ceiver by wires stretching across the open 
court separating these two rooms, and about 
one hundred feet in length. A second cir- 
cuit, containing two ordinary hand tele- 
phones, was stretched between the two 
rooms, so that any messages sent by the 
apparatus which I am describing could easily 
be verified. 

‘‘The magnet in these experiments was 
placed near to the outside of one end 
of the tin box, which rested upon its 
side, and when faint sounds were trans- 
mitted the head was placed inside the box, 
with the ear opposite the poles of the mag 
net, in order to detect the sounds. I first 
asked Mr. Watson, who was assisting me, to 
play a small mouth harmonica before the 
mouthpiece of the Blake transmitter. I was 
expecting to hear the sound given by that 
instrument, and so was somewhat surprised 
to hear loud and clear notes resembling those 
of a music box. On inquiring of Mr. Wat- 
son what instrunent he had been using, I 
was informed that he had been transmitting 
the sound produced by a child’s music box 
which he happened to have there. After- 
wards the mouth harmonica was substituted, 
and its characteristic notes clearly perceived. 
In both of these cases the characteristic pitch 
and quality of the tones in the musical in- 
struments used could be heard at the dis- 
tance of eighteen inches or more from the 
receiver. Mr. Watson was then asked to 
speak into the transmitter, and, while the 
ear was still at a distance of about fifteen 
inches from the receiver, a sound was heard 
which was recognized as articulation, al- 
though the words could not be distinguished 
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at that distance. I then placed my ear close 
to that portion of the box which was opposite 
the poles of the magnet, and asked Mr. Wat- 
son to speak into the transmitter. I then 
without difficulty was able to hear a number 
of sentences, which were entirely unexpected 
to me. 

“Int. 9. Please state whether on this occa- 
sion you also tried to transmit articulate 
speech, using asa receivera common hand Bell 
telephone connected upon the circuit, with 
the mouthpiece and ordinary diaphragms re- 
moved, and the instrument held against one 
end of the tin box, so that the box should 
take the place of the diaphragm. And if so, 
with what result ? 

‘*Ans. I did. With it we succeded in 
transmitting articulate speech from one sta- 
tion to the other with very great ease. 

‘**[nt. 10. Will the Institute of Technology 
give or sell the defendants the receiving ap- 
paratus you constructed, to be filed as an ex- 
hibit in this case? and if not, will you please 
produce duplicates of said tin box and horse- 
shoe electro-magnet, and a wooden box like 
the one used in your experiment? 

Ans. The early experiments have so much 
interest attached to them that it seems desir- 
able to retain the original apparatus in the 
posession of the Department of Physics. I 
will produce duplicates.” 

Copies of the apparatus were also pre- 
sented, in May, 1885, to the defendants in 
the suit in equity, American Bell Telephone 
Company et al. vs, The Western Pennsyl 
vania Telegraph and Telephone Company ef 
a., Circuit Court of the United States, 
Western District of Pennsylvania, on motion 
for preliminary injunction. At this time, 
also, it was shown that articulate speech 
could be transmitted by the apparatus, by 
attaching a mouthpiece to one prong of the 
tuning fork and placing a piece of carbon in 
the mercury uoder the style. Affidavits 
were also produced from Mr. G. W. Blod- 
gett and Mr. L. W. Wood, stating that I 
showed the apparatus described above to 
their class, in 1872. An affidavit of Mr. A. 
D. Blodgett shows that it was also shown to 
his clase by Professor Cross in 1874. 

The following extract from a letter to 
Professor Bell may also be of interest, as 
showing that I advised him to increase the 
sound of his telephone by an instrument re- 
sembling the Blake transmitter, in 1877, or 
two years before the invention of that in- 
strument. This letter was written during 
the night following Professor Bell’s commu- 
nication on the telephone to the American 
Academy, on May 4, 1877. The telephone 
then exhibited gave a feeble sound, and, ac- 
cording to my letter book, I wrote on ‘‘ the 
problem of introducing more kinetic energy 
into your telephonic circuit, in other words, 
on making a telephonic relay. An idea oc- 
curred to me which I hope may give the 
desired result, and I shall be very glad if you 
have the means of giving it a trial. The 
problem is to utilize a local current, so that 
in a given circuit it shall betproportional to 
the current induced by the magnets. Now, 
this may be done by attaching to the plate 
of the receiving telephone A a fine wire dip- 
piog in water, and nearly touching a wire 
connected with a second telephone and bat- 
tery. The resistance of this circuit will be 
mainly that of the water between # and C. 
Now, as A vibrates, the interval B C will 
alter, and with it the total resistance, and 
consequently the current. Moreover, # fee- 
ble exciting current may regulate a power- 
ful local battery.” A sketch of the appara- 
tus showed that the current from the battery 
passed through the vibrating diaphragm of a 
receiving telephone, to which was attached 
a wire B, dipping in water, and nearly in 
contact with a second wire @. . The varia- 
tions of the current thus magnified were then 
passed through a second telephone. A modi- 
fication of the apparatus was also described, 
by which the current could be reversed, like 
the primary current. Had this instrument 
been tried, a loud-sounding telephone. might 
have been obtained earlier. A carbon but- 


ton should have been substituted for the 
liquid resistance, as the varying resistance of 
carbon was then well known. 

No secret was ever made of these experi- 





ments, which were described and exhibited 
publicly and privately whenever this was de- 
sired. A patent for the apparatus was not 
taken out, from a belief that a scientific man 
should place no restrictions upon his work 
which would tend to prevent the repetition 
of an experiment of scientific interest. A full 
description should have been published. 
This was at first delayed from the pressure 
of other work and lack of appreciation of 
the importance of the results. Afterwards I 
was unwilling to enter into a controversy, or 
to obstruct my friends, who were struggling 
to obtain proper recognition of the great re- 
sults they had obtained in the same field. 
Now that some of them at least have been 
amply rewarded, a full statement seems nec- 
essary as a contribution to the history of the 
telephone. 

It will be seen from the above statement 
that in 1870, several years before the tele- 
phones now in use were invented, a receiver 
was devised, constructed and tried, which 
consisted of a flexible iron diaphragm, sup- 
ported at the edges, and replacing the arma 
ture of an electro-magnet. Musical sounds 
were telegraphed successfully, and the appa- 
ratus was described at a scientific meeting, as 
the newspaper report shows. In 1872 and 
later, the experiment was repeated under 
various conditions. In 1879 it was shown 
that it was capable of serving as a telephone, 
and of rendering articulate speech audible at 
a distance. It appears to differ in no way 
in principle from the receiver now used. 
On the other hand, it should be stated that 
all my experiments were made, or were in- 
tended to be made, with a discontinuous 
current, and, although the instrument is cap- 
able of showing the variations of a continu- 
ous current, I did not have this application 
in mind when I constructed it. 

———_+o—__—_——_ 
Water Jets and Musical Tones. 


At arecent meeting of the Berlin Physic- 
al Society, Herr C Baur described experi- 
ments he had made with water-jets, which, 
issuing from a conically-pointed tube in 
parabolic curves, were acted up by certain 
musical tones, so that, at some distance from 
the mouth of the tube, me showed a rota- 
tion, and that the jet, though broken up into 
drops behind the apex of the parabola, con- 
tracted into a continuous jet. The thinner 
the jet was the higher must be the tone 
towards which it was sensitive ; the thicker 
the jet the deeper the tone. Herr Baur had 
instituted further experiments with water- 
jets, which he caused to fall on plates. 

nder certain circumstances there thus 
arose quite pure tones, which continued as 
long as the jet hit ou the plate. The experi- 
ments succeeded best with a Weissmann 
apparatus, when the jet issued under a 
pressure of 10 cm. water from a lateral 
opening of 4 mm. in diameter without tube. 
Thin window-glass plates and metal plates, 
which, resting on pedestals, had free move- 
ment of vibration, were best suited as re- 
ceiving plates. The tone was most certain 
of occurrence when the node lines of the 
plates were supported. In the jet itself ap- 
peared nodes and ventral segments at some 
distance from the opening. They were most 
distinct and regular at its middle; away m 
the direction of the plates they again became 
indistinct. If the metal plate and the watere, 
acidified beforehand, were connected with a 
galvanic cell and a telephone, then no inter- 
ruption of the current could be recognized 
during the time of the sounding. The con- 
tact of the water-jet with the plate must 
necessarily, therefore, be continuous. Herr 
Baur deemed this mode of excitation very 
well adapted to the purpose of studying the 
vibrations of plates. 

—_ + > __—__ 

.... Gen. Thomas T. Eckert, General 
Manager and Vice-President of the Western 
Union Telegraph Company, testified in its 
behalf in Gen. Fesnewerth's suit against it for 
cutting the Bankers’ and Merchants’ wires. 
He testified that he went to see Gen. Farns- 
worth, at 187 Broadway, on the 10th of July 
last, and demanded possession of the Ameri- 
cap Rapid Company’s property, showing the 
order of court giving him possession. Gen. 
Farnsworth said he could not see how the 
American Rapid and Bankers’ and Merchants’ 
property could be divided, they were so 
mixed up. Finally Gen. Eckert left Mr. 
Stewart of the Western Union Company in 
charge at the operating room, and went back 
to his own office. Gen. Farnsworth then 
ordered Stewart to leave the building. Gen. 
Eckert, when Stewart came to his office, told 
him he must go back and cut the American 
Rapid wires. Stewart knew the wires, and 
Mr. May said they were readily disti h- 
able. After giving the order Gen. Eckert 
took the steamer for Long Branch. There 
he received a despatch that an injunction 
had been granted restraining the cutting of 
wires, aad be ordered that no more be cut, 


The New Telephone Causes Trouble in 
the Family. 

“After your boy, Jake, again ?” queried 
the sergeant, as Mr. Dunder entered the 
Woodbridge street station yesterday. 

“Yes, I vahs after Shake. He slipped 
oudt yesterday, undt I like to find him.” 

‘‘Made you some new trouble, I sup- 
pose ?” 

**T tell you how it vhas. I put in a tele- 
phone a few days ago, und eafery time der 
bell rings my wife likes to run und answer. 
Yesterday morning Shake goes oudt for a 
leedle while, und pooty soon der telephone 
rings My wife runs oafer und yells hello! 
und somepo‘ly says: 

‘«*Vhas dot Mrs. Dunder ?” 

“« «it vhas.’ 

“*Vhell, Mrs. Dunder, how vhas you 
pleased mit all dose things ?” 

*«« What things ? 

‘**Dot new bonnet und wrap und silk 
stockings dot Mr. Dunder buys at my shtore 
two days ago und takes home to you ?’ 

**T vhas behind my bar when Mrs. Dunder 
drops dot telephone und comes oafer to me 
und says: 

“**T haf discovered all aboudt it! 
vhas buying clothes for some womans!’ 

*** Who says dot?’ 

“« «Somebody in der telephone.’ 

‘¢ «JT vhill kill dot person pefore night!’ 

“IT goes mit der telephone und pounds on 
der pox und rings der bell, und call hello! 
mit all my might, und somepody asks: 

««* Vhell, who you vhant?’ 

“«*T vhant dot persm who vas lying to 
Mrs. Dunder!’ 

***Oh! come off !’ 

‘“‘Und nopody answers me any more. 
Mrs. Dunder scolds und cries, und I vhas so 
madt dot I shut oop my saloon. Aftera 
while dot telephone rings werry shen'ly, und 
I listen und hears Shake say to somepody: 

** «Say, Bill, you drop down und see if 
der oldt folks hof tumbled to dot racket. 
Dot vhas a big shoke on der gofernor.’ 

** Now, Sergeant, I like to find Shake. He 
vhas a shmart poy, und he vhas all right, 
but Ilike-him to come home. I vhas anx- 
ious to haf some interviews mit him. It 
vhas a werry cool place down cellar for some 
interviews. If you see him you can say dot 
I laugh all oafer mit his shoke on me. After- 
ward, when you see him, you can ask him if 
he laughs all oafer mit my shoke on him. 
He vhas shust a leedle too flies, und now, in 
his young days, vhas der time to correct his 
habits.”— Detroit Free Press. 
——egpo———— 

Reduction in Rates for Telephone Service 

at Private Houses. 
The following circular has been sent out 
by the Metropolitan Telephone and Tele- 
graph Company, of New York : 

“New York, June 21, 1886. 

‘Sir :—I beg leave to inform you that 
after July 1, telephone services will be 
furnished to private residences, in districts 
covered by our wires,at $100 per annum,upon 
the usual form of application, which will be 
furnished by the company at the request of 
applicant. 
“This rate is for strictly private resi- 
dences. Where office and residence are in 
same building the rate is $150 per annum. 
‘*Any corporation, firm or individual 
having telephone exchange service at its or 
their place of business, will be entitled to 
the service at their residences, if strictly 
private, at the rate of $75 per annum—pro- 
vided they can be reached by our wires. 

‘*Subscribers already having the service 
in their residences, desiring to avail them- 
selves of these reduced rates, will please 
send their copy of contract to have the re- 
duction duly recorded on the same by the 
company. If not so recorded, bills will be 
rendered at old rates, as heretofore. 

“Two persons living near each other, and 


within our exchange limits, can obtain tele- 
phone service for domestic and social pur- 
poses at $75 each per annun, if they will 
use one wire in common, which is known as 
‘circuit-wire service.’ 
“ Awaiting your furthe: favors, I am, 
** Very respectfully, 
‘*H. 8. Horpexorper, 


You 





‘* Vice-President and General Manager,” 


[X]eeeecesece 





..+. The ordinance regulating the laying 
and construction of underground wires, 
electrical conductors, cables and tubes in 
Philadelphia has been passed finally by the 
Select Council. A number of other ordi- 
nances asking for permission to lay conduits 
were postponed in order that they may be 
made to conform to the general bill, except 
one granting the Keystone Electric Light 
and Power Company permission to light a 
few streets in the central part of the city by 
electricity conveyed underground, which 
was thought to be a necessity, and another 
permitting the E'ectric Pneumatic Transit 
Company to lay tubes under certain streets 
for the purpose of transmitting messages. 
These two were passed. 

..+. The following persons were elected 
officers of the American Association of Train 
Dispatchers, at the annual meeting at Chi- 
cago: President, G. W. Babbitt, Michigan 
Central. St. Thomas, Ont.; vice-president, 
Frank J. Martin, Buffalo, New York & Phil- 
adelphia, Olean, N. Y.; secretary and treas- 
urer, E. J. Peabody, Chicago, Milwaukee & 
St. Paul, Marion, Ia. It was determined to 
admit no persons to membership who had 
not had two years of active experience as 
train dispatcher on some surface road, and 
was not at the time of his application in 
active railroad service. Provisiens were in- 
corporated in the constitution for the control 
of local branch organizations, which it was 
determined to recognize. The $3 initiation 
fee of the National Association was abolished, 
and $2 fixed upon as annual dues from 
each member of every local branch to the 
National Association. It was also provided 
that local branches should send delegates to 
the annual convention. 

—_+ ae —___—_ 
It Nearly Paralyzed Him. 

Edward Harland, receiver of the Ameri- 
can Rapid Telegraph Company, was one of 
the principal witnesses for the Western 
Union Telegraph Company in Receiver 
Farnsworth’s $2,000,000 suit against it for 
cutting the Bankers and Merchants Com- 
pany’s wires. Mr. Harland said that on 
April 18, 1885, when he wus appointed re- 
ceiver, he got possession of very little of the 
American Rapid’s property, and did not de- 
mand possession of Receiver Farnsworth. 
On July 10 he made the contract with the 
Western Union giving them the use of the 
American Rapid property during his re- 
ceivership for $5,000 a month. He first saw 
Jay Gould about the matter, and when the 
contract wss signed Gould, Dr. Green, Gen. 
Eckert, and Judge Dillon were present. 

Col. Ingersoll asked the witness how he 
came to see Mr. Gould. 

‘*Mr. May told me that Mr. Gould wanted 
to see me,” was the answer. 

Q.—Why did you object to the Bankers’ 
and Merchants’ getting possession of the 
American Rapid ? A.—It seemed tome they 
were trying to extinguish it. 

Q.—If the Baltimore and Ohio had offered 
you $70,000 a year would you have taken it? 
A. —I would have snapped at it. 

Q.—Bu! you only went to see Mr. Gould ? 
A.—Yes. 

Q.—And you would not have any inter- 
view with Stokes and Sully ? A.—I didn’t 
suppose they would give any more. 

.—When you heard Jay Gould wanted to 
see you yuu trotted right down to his office? 


A.—No, I walked down. 

Q.—Why didn’t you let Stokes and Sully 
k now you proposed to sell? A.—They were 
a ntagonistic. 

Q.—So you corked yourself right up as 
soon as you got to Gould’s office? A.—I 
tried to cork myself as tight as I could. 

Q —You think that the best way to get the 
highest bid is to cut off all competition ? 
A.—No. 

Q —-When you got a bid of $5,000 it kind 
of paralyzed you? A.—Well, it did. I 
didn’t have a cent. I told the counsel about 
it, and the offer making 2 per cent. on the 





bonds, I concluded to take it. 
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* * Wax may be made into a liquid to be 
used in writing by dissolving it in alcohol, 
ether, or some essential oil. After written 
with, evaporation will leave the characters 
present 1n wax. 

* * It is estimated that when the Lick 
telescope shall be finished and set in position 
it will have cost $161,850. The observatory 
dome will cost $56,850, the mounting $42,000, 
the visual objective $53,000 and the cost of 
the photographic objective will be $13,000. 

* * We have it on the testimony of a reli- 
able man that buttermilk mixed with fine 
sand, and applied to new woodwork outside, 
will stand for many years, and gives the 
most complete imitation of stone it is possi- 
ble to get, and with it absolute preservation 
of timber. 

* * Tf the privilege is granted, the co- 
poration controlling the new electric street 
car company in the District of Columbia 
will be known as the Washington Central 
Electric Railroad Company. The road will 
be constructed and equipped by the Bentley- 
Knight Electric Company, of New York, and 
the Rhode Island Locomotive Works, of 
Providence. 

* * A curious invention has turned up in 
Italy. It consists in the application of light- 
giving materials to printing ink, by which 
print becomes lummous in the dark, so that 
in the future it will be possible to read at 
night, in bed, or during a journey, without 
the assistance of candle or lamp. A new 
daily paper, in which this luminous material 
will be used, is, it is said, about to be pub- 
lished at Turin. 

* * Meterologists have found that there 
can be no thunder and lightning without 
rain. When thunder is heard beneath a clear 
sky, the reports must either come from dis- 
tant clouds or be the result of some other 
cause than a discharge of electricity. Har- 
vest or heat lightning 1s produced by a dis- 
tant storm. Thunder seldom ever accom- 
panies heat lightning, the sound reaches only 
twelve miles, while lightning is often seen by 
reflection upon nearer clouds at a much 
greater distance. 

* * Wood oil is now made on a large 
scale in Sweden from the refuse of timber 
cuttings and forest clearings, and from 
stumps and roots. Although it cannot well 


be burned in common lamps, on account of 
the heavy proportions of carbon it contains, 
it furnishes a satisfactory light in lamps es- 
pecially made for it, and in its natural state 
is the cheapest of all illumiuating oils. Thirty 
factories produce about 40,000 liters of the 
oil daily. Turpentine, creosote, acetic acid, 
charcoal, coal-tar oils and other useful sub- 
stances are obtained from the same materials 
as is the wood oil. 


* * The opinion is expressed by an eminent 
American scientist, in a recent lecture, that 
the North American continent had the begin- 
ning of its formation in islands of matter ris- 
ing out of the immense ocean, which grew 
until they finally touched each other. Many 
of these islands were volcanoes that threw 
up matter that had formed below the surface 
of the water, and were larger below the 
waterthanaboveit. The Hawaiian Islands had 
had many volcanoes, and were much formed 
by them. Their whole area above the sea is 
no more than that of the State of Massa- 
chusetts, but their combined bases must be 
equal to the whole of New England and New 
York united. Thus the original islands of 
this continent could easily have been made 
to enlarge and join each other, and the 
granite rock so abundant was doubtless once 
erupted from volcanoes, like flowing lava. 
Among the first volcanic islands must have 
been Greenland, Canada east of Winnipeg, 
the Atlantic district, the Rocky Mountains 
and the Sierra Nevadas; but. as the islands rose 
and enlarged great depressions would natur- 
ally commence and go on, and in this way the 
depressions of Hudson’s Bay, the Mississippi 
valley and the Salt Lake and Nevada basins 
were formed. These depressions would fill 
with massive sediments, which would eventu- 
ally become rocks, and the depressions would 
have a saucer or platter shape. 


Electric Lighting at Silvertown. 


One of the most interesting and important 
of the series of excursions which bave been 
planned for the instructoin or amusement of 
the various Commissioners at the Colonial 
and Indian Exhibition, is that which took 
place yesterday at the India-Rubber, Gutta- 
Percha and Telegraph Works, Silvertown 
(England). We propose to take advantage 
of the occasion to lay before our readers an 
account of those important works, In the 
present issue we shall confine our attention 
to the electric light installation, and at an 
early date shall describe the manufacturing 
plant. 

For some time past the telegraph works of 
the India-Rubber Company have been lighted 
by electricity, the object being twofold, viz. ; 
firstly, to show the adaptability of the elec- 
tric light for use in factories where a very 
large variety of work is done; and, secondly, 
to prove that this method of lighting is 
economical as compared with gas, especially 
when carried out on an extensive scale. As 
the factory covers a large area, and there 
is this great variety of work in the several 
shops, it was decided that the plant would 
have to be mixed, 7. ¢., partly arc lighting 
and partly incandescent. The incandescent 
light plant has not yet been completely laid 
down, but in a short time it is hoped that 
it will have been extended throughout the 
remaining portion of the works, viz., the 
engineering and instrument making depart 
ments. 

With one or two exceptions the whole of 
the generating plant is arranged on the 
ground floor of a building set apart for that 
purpose, and situated in the most favorable 
position at command. Built out as a wing 
to this building is the engine :.ad boiler- 
house, in which have been placed two com- 
pound semi-portable engines with multitubu- 
lar boilers, each engine being capable of in- 
dicating up to 180 to 140 *horse-power when 
worked with 140 pound steam pressure. 
Each engine drives on to a line shaft which 
is carried through a wall-box into the main 
building, across the whole length of which 
the two shafts extend. Each of these shafts 
gives motion to ten sets of overhead counter 
shafts with separate striking gear, these 
countershafts, in their turn, driving the 
dynamo machines, which are arranged in 
two rows across the building, a pa-sage 
being left between them, so that they can be 
easily attended to. The dynamos used for 
the arc lighting are of the double disk pat- 
tern, which was the then existing Silvertown 
type at the time the installation was cem- 
menced. Two machines are mounted on the 
same bed-plate with their generating coils, of 
the disk pattern, on the same shaft, and are 
so arrauged that by means of a small switch 
on the frame of the machine, the change 
from full to half load, or vice vers1, can be 
made instantaneously. Twelve of these 
machines were put down, each being capa- 
ble of maintaining fourteen to fifteen arc 
lamps of 2,000 candle-power, but in the 
normal condition of affairs only ten dynamos 
are required, the other two being kept in 
reserve. 

The incandescent light machines, four in 
number, are of the later pattern adopted 
that is, machines with a cylinder armature 
of the Gramme type rotating between two 
vertical magnets having consequent poles at 
their centers). They are both lighter for a 
similar output, and more efficient than the 
machines of the older type. 

The leads from the are light machines are 
conducted overhead to switchboards, inserted 
as panels in the wall of a small test room 
situated at the end of the passage-way facing 
the machines. These switchbrards are built 
up of two sets of insulated brass bars, one 
set let into the face, and the other, at right 
angles to the first, into the back of a board. 
The leads from the machines are conne-ted 
to the front bars, and the lamp circuit leads 
to the back bars; each front bar has a row 
of plugholes in it, one hole being carried 
through into each of the back bars, so‘that 
by means of two plugs any machine can be 
connected to any circuit, the leads of which 





come to the switchboard. These plugs, 





however, are never used to break the circuit, 
a switch mounted on the top of the board in 
each lamp circuit being provided for this 
purpose. Above each switch, and carried on 
the frame of the switchboard, is a current 
meter connected up with the circuit which 
that switch controls. This meter is also 
arranged that the normal working current 
deflects the index to its central position, but, 
should the current increase or decrease be- 
yond the safe working limits of the lamps, 
the index makes contact with a stop on one 
side or the other, and closes the circuit of an 
electric bell which gives warning to the man 
in charge. In order to prevent the bell from 
ringing when the circuit is broken at the 
main switch, a small auxiliary contact in the 
bell circuit is fixed on the switch lever itself, 
and this breaks the bell circuit when the 
switch is open. Inside the small test room, 
at the back of these boards, are plugholes in 
the machine terminal bars, to enable the at- 
tendant to take the electromotive force of 
each machine, and also plugholes in the lamp 
circuit bars to enable him, without breaking 
the circuit, to plug in or out resistance coils 
which are fixed to the walls of the room 
above the switchboards, 

The leads from the incandescent light ma- 
chines are brought in a similar manner toa 
terminal board, connection being made be- 
tween the machine terminals and the ter- 
minals of the lamp circuits, by bars of cop 
per, of a section suitable fur the heavy cur- 
rents to be dealt with. As there are about 
thirty conductors leading from the test room 
to the various circuits, it was decided to lay 
them under ground. For this purpose a 
concrete trench was made, running the whole 
length of the main road, with branch 
trenches leading off on either side to the 
buildings to be lighted. The conductors, 
which were all of ample size for the current to 
be carried by them, and well insulated with 
India rubber and put under lead, were drawn 
into the trench after it was covered up, man- 
holes having been provided at every junction 
of the main and branch trenches, This 
method of running the main leads has proved 
quite satisfactory, as we are informed that 
although these leads have been down now 
for three years in a trench which, for at least 
six months out of the twelve, is full of water, 
there has never been any failure of insula- 
tion nor any expense incurred after the first 
cost of making the trench and putting the 
leads into it. 

The arc lamp in use, of the Silvertown 
type, has a clockwork movement, the last 
wheel of the train being governed by a de- 
tent, actuated by an elecero-magnet wound 
in derivation. These lamps, of which there 
are altogether 137 of 2,090 nominal candle. 
power inside the building, and 10 of 3,000 
nominal candle-power in the yard, are each 
connected with a switch, so that they can be 
cut out for trimming purposes, etc., without 
interfering with the other lights in the cir- 
cuit. The insidelamps are suspended fromm 
the ceilings of the shops, lowering gear be- 
ing provided where it would not be possible 
to trim them in their normal position; the 
outside lamps are carried on jibs fixed on 
ribbon poles, or on the corners of buildings, 
and are all fitted with gear for lowering them 
from their normal position, which is about 
40 feet above the ground. It is claimed 
for these lamps that the clockwork move- 
ment gives them a good, steady feed, and 
renders it easy to regulate them, so that they 
are not livble to overfeed when subjected to 
vibrations from heavy machinery, such as is 
in use in the cable and India-rubber depart- 
ments. 

The incandescent lighting, at present in 
working order, comprises nearly 800 lamps, 
distributed in the waterproof, hose, belt and 
other workshops of the india-rubber depart- 
ment, the ebonite shops and general offices, 
This number will, however, be increased to 
about 1,100 when the engineering and instru- 
ment departments are completely fitted up 
The iamps used are of 100 volts and 16 candle- 
power, and are arranged in parallel, the 
lamps in each circuit being divided up into 
several sub-sections, each controlled by a 
switch, it being found unnecessary, except in 
a few cases, to put on a separate switch to 





each lamp. As before stated, all the power 
for these lights is not obtained from what 
may be called the central station, the two 
exceptions being: 1. In the telegraph cable 
shops, where, although under ordinary cir- 
cumstances the forty-six lights in use are run 
from the central station, provision has been 
made to run them from the engines in the 
various shops, in case, as frequently happens, 
lights are wanted all night in any of the cable 
shops. 2. In some parts of the india-rubber 
department the light is required throughout 
the day, and a dynamo has been put down 
and is driven from an engine supplied with 
steam from the main boilers of the india- 
rubber department. This circuit, however, 
is still connected with the central station, so 
that if necessary the lights could be run from 
that place, or, on the other hand, a circuit 
generally run from the main dynamos could 
be supplied with current from the machine 
in the india-rubber department. As this ma- 
chine frequently runs from6A M. till9 P.m., 
it will be seen that a considerable economy is 
effected by its use, as otherwise it would be 
necessary to keep up steam iu the main elec- 
tric lighting boilers and run one of the main 
engines with its shafting in order to supply 
current for about 100 lamps, that being about 
the number required throughout the middle 
of the day. 

We regret that we are unable to give ina 
tabula'ed form any exact figures respecting 
the comparative cost of lighting these works 
by gas and by electricity, because the actual 
floor space to be hghted has in the last four 
years been increased from about 6} acres to 
10 acres, or neirly 50 per cent., and because 
the cost of lighting these new buildings by 
gas can only be got approximately by calcu- 
lation, as the majority of them have never 
been fitted up for guslight at all. We are 
informed, however, that a comparison made 
in the following manner shows highly satis- 
factory results. The cost of gas lighting for 
the year 1885 was calculated as being equal 
to the average of the gas bills for the years 
1881, ’82, ’83, multiplied by the ra‘io of the 
floor space to be lighted now, to that which 
was in use in 1882, no addition being made 
to the bills for interest or depreciation of 
gas plant. The cost of the actual lighting 
for 1885 was taken as equal to the cost of the 
gas used during the year, added to the cost 
of maintenance of the electric lighting plant, 
with 10 per cent. on the total capital outlay 
for interest and depreciation. These figures 
show a saving of between 16 and 17 per 
cent., and this will be still further increased 
when the remainder of the incandescent 
lights are in use, as the only additional plant 
require: will be lamps and branch leads, the 
power and main leads being already pro- 
vided. 

This result is especially gratifying to the 
company, as the dynamo machines, the 
cotton covered wires, the arc lamps, leads, 
switches and other fittings have all been 
entirely manufactured by themselves at 
Silvertown, and the whole installation has 
been planned and carried out by the perma- 
nent staff of their electric light department. 
—London Engineering. 

The Polarity of Tadpoles, 

The following is reported about an interest- 
ing experiment of the physiologist, Prof. L. 
Herman: In a flat bow! filled with water, in 
which a number of fourteen-days’ old frog 
larve (of rana temporarit) were disporting 
themselves, were sunk along the narrow side, 
ready for an experiment, thick zinc wires, 
connected with a battery of twenty little zinc 
carbon elements. When the current was 
made, the whole of the little animals fell into 
a wriggling motion, which soon ceased. But 
all the larve, without exception, had taken 
up one position, in which the head was 
turned to the anode and the tail to the 


cathode. The animals remained in this posi- 
tion till the current was again broken, when 
they again fell into the wriggling motiun, 
but now less violently. Repeated experi- 





ments proved that the living animals showed 
a decided polarity, placing themselves along 
the stream lines of a current with their heads 
all in one direction, this direction being re- 
versed when the current was reversed. An 
explanation of this interesting phenomenon 
has not hitherto been given. 
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Electric Lighting as an Investment. 


With a view to put at rest the question 
whcther local! electric lighting companies are 
profitable investments, a contemporary, 
Scientific American, recently addressed a 
circular letter to the general managers of a 
number of such companies, both East and 
West, asking for their experience in the 
matter. 

Answers was received from all parts of 
the country, and the general tenor of the 
replies is that many of their local companies 
are earning better dividends than are yielded 
by the majority of other new enterprises. 
The question of profit rests first with the 
locality, and then, if this be judiciously 
chosen, with the system employed and the 
ability displayed in the management. 

Of those who have stated the exact 
profits of their investment, the highest re- 
turns came from Omaha, Nebraska, where 
a company, operating four 30-light dynamos, 
had earned at the end of the first three 
months after incorporation 4$ per cent. on 
the investment, or at the rate of 18 per cent. 
per annum. Two more dynamos of the same 
capacity have since been added to their 
plant. The gentlemen coanected with this 
company are so well pleased with these re- 
sults that they procured a franchise for 
operating in Des Moines, Iowa. They began 
by running 65 arc lamps, but have since 
increased their plant. 

Replies were also received from Wash- 
ington, St. Louis, Worcester, Terre Haute, 
Auburn, Me., Salem, Mass., Quincy, Ill, 
Kansas City, etc., which confirm these re- 
sults, and state emphatically the belief of 
tbe writers in the desirability of electric light- 
ing as an investment. 

There is room for great extensions of these 
local lighting companies in all parts of this 
and foreign countries. 

oe 
What a Chicago Editor Has to Say About 
‘Detroit and its Electric Lighting. 

Mr. John J. Bohn, one of the editors and 
publishers of the Hotel World, of Chicago, a 
few days since visited Detroit, Mich., and 
expresses his sentiments as follows, which in 
view of the fact that the National Electric 
Light Association meets there in August, 
will be of interest to our electric light read- 
ers : 

“To speak of the singular beauty and 
charm that the City of Detroit has in store 
for the visitor at this season of the year, 
would be to repeat what hundreds of others 
have affirmed before, and rather than have 
the reader make that most unpleasant though 
perhaps appropriate criticism, so forcibly 
implied in the word *‘chestnuts,” it is per- 
haps better in most cases to check one’s 
enthusiasm and bear lightly on that which 
is uppermost in the mind of the traveler who 
is so fortunate as to visit Detroit at this 
season. For ‘what is so rare asa day in 
June?’ (in Detroit.) Detroit is justly enti- 
tled to stand front and foremost in making 
herself the most poetry-inspiring city in 
America. Do you ask why ? Does she not 
say $110,000 a year for the sole purpose of 
surrounding a naturally beautiful city witha 
halo of soft and mellow light, the beams of 
which, after twilight, steal from heaven- 
ward through the foilage of the thousands 
of silver-leaved trees that live every street 
and avenue ? .The good citizens admit that 
placing the light on 300-foot towers does not 
make a practical light. There are many 
dark corners which the ethereal light does 
not pervade. When the slanting rays from 
the tower strike the side of an eight-story 
building they do not shine through and light 
the other side. But the citizen of Detroit 
who would advocate the taking down of the 
towers and the replacing of the gas-lamp 
on the corners has no poetry in his soul. 
The citizen of Detroit who can sail down 
the Detroit River late in the evening and see 
his home in the midst of the glittering trees, 
and the thousands of glistening leaves that 
are made ten-fold more beautiful through the 
heavenly, though artificial light, and not feel 
grateful that he may live in such a bower of 
foliage, all so resplendent, should go and 
hide himself for a time in some cave. It is 





wrong to be enthusiastic when it comes to 
the expenditure of dollars and cents, and 
especially when they must be to a ‘monopoly,’ 
but it is here suggested that by all means 
‘let the light shine.’ The score of hotel 
men who last week returned on the delight- 
ful excursion in the evening from Mt. 
Clemens, and saw Detroit ‘ under tne electric 
light,’ well know that it is a sight that must 
be seen, and seen from the water, to be ap- 


preciated.” 
— - ome 


—— The Norristown (Pa.) Electric Light 
Company has decided to purchase the plant 
and put in an incandescent system, and oper- 
ate it along with their Thomson-Houston 
plant. 

—— The Ball Electric Light Co., of 63 
Equitable Building, Boston, have just in- 
stalled a thirty-light plant of their popular 
system at Rochester, N. H., for stores and 
street lighting, and it is giving perfect satis- 
faction. 

—— Messrs. Holmes, Booth & Haydens 
have just issued a valuable little table giving 
the maximum safe carrying capacity of bare 
copper wire, which can be had without 
charge, and which is sure to be popular with 
all electric light operators. 

—— At the Summer-Night Festival of the 
Liederkranz Society, this city, held at Wash- 
ington Park, Saturday evening, 26th inst., 
there was a very fine display of electrical 
effects produced by Mr. Alexis Olenin, of 
this city. Over 1,000 incandescent lamps 
were used in set pieces. 

—— The Forest City Carbon Manufactur- 
ing Company, of Cleveland, Ohio, have 
opened their extensive works, after devoting 
three months to putting in entirely new ma- 
chinery. Their new carbon is known as the 
‘* Austrian-American Cored Carbon,” and is 
reported to have greatly pleased all electric 
light men who have tested it. The Messrs. 
Holmes, Booth & Haydens are the sole agents 
of this carbon, which fact is a guarantee of 
its excellency. 

—— The Lalande primary battery, which 
has been introduced into England for electric 
lighting purposes, was recently subjected to 
aseries of tests by Dr. Lummel, a German 
physicist. The element consisted of an iron 
vessel having its bottom covered with per- 
oxide of copper. The neck was closed by an 
india-rubber stopper, through which passed 
a zinc cylinder, and the exciting solution was 
a potash lye. The products of the cell are 
zincate of potassium and metallic copper. 
The electromotive force of the cell was deter- 
mined by Dr. Lummel to be from 0.5 to 0.8 
of a Daniell cell, and the internal resistance 
0.1 Siemens unit. With a Siemens unit in 
the external circuit, the cell gave a current 
of one ampere. After six days’ working 
through this external resistance, the strength 
of the battery was found to be unimpaired. 
The inventor states that the battery, if ex- 
hausted, can be restored by passing a dynamo 
current through it; but Professor Helmholtz 
points out that this can only happen when 
the currents are so strong that the iron 
becomes passive and the copper oxidized. 

—— Messrs. Andrews & Co., England, 
have just completed an installation of about 
100 lights on board the ss. Dynamic, which 
has been under alteration by Messrs. Work- 
man, Clark & Co., of Belfast. The current 
is supplied by one of Andrews, patent dyna- 
mos, running at a speed of about 500 revolu- 
tions per minute. The hght has been dis- 
tributed throughout every portion of the 
ship, with the exception of the signal lamps. 
Two clusters (portable) of three 50 candle- 
power lamps each are uscd to light the 
hatches when loading or discharging cargo. 
The fittings througuout have been manu- 
factured by Messrs. Andrews & Co., and are 
of athoroughly substantial character, and ad- 
mirably suited to their various positions, 


says our London namesake. The light in 
the saloon is especially brilliant, and the 
handsome nickled fittings give it a very 
effective appearance. One particular which 





is worthy of note is the despatch with which 
the electrical outfit bas been completed, the 
vessel only having been laid up for a fort- 
night, and the trial of the electric light 
having been made with the most satisfactory 
results the night before she left the dock. 





Faraday’s Disk Dynamo. 

The cut shows a horse-shoe magnet 
mounted upon a suitable frame. Adapted to 
rotate on horizontal axis between the poles 
of the magnet is a copper disk D; B’ Bare 
binding post, and Ma flat brush bearing 
upon the circumference of the disk. By 
rotating the crank a current will be gener- 
ated, or by coupling the machine in circuit 
with a Bunsen battery the disk can be made 
to rotate. The little machine can be easily 
built, and many interesting facts can be 
learned from it. Many well known electri- 
cians are now experimenting with a view of 
producing a commendable machine working 
on this principle, a result not yet attained. 





FaRaDAy Disk DyNAMo, 


—— A new method of lighting. called 
the pneumatic system, has been described by 
a Frenchman, M. Bender. He employs the 
fatty residues obtained from the rectification 
of crude mineral oils, through which he 
passes a currentof air. The air takes up a 
definite. quantity of this hydro-carbon, and 
the flame produced is very brilliant, giving 
off no smoke. Cheapness and immunity 
from explosions are the advantages claimed. 


—— The title to the McQueen Locomotive 
Worksat Schenectady, N. Y , bas been trans- 
ferred to Thomas A. Edi-on, who will make 
certain alterations in the establishment and re- 
move his entire manufacturing business to that 
city. Edison recently suffered heavy losses 
by a strike of his workmen, and in order to 
avoid anything of the sort in the future, he 
has determined to move his works from 
New York City. 


——— Mr. Warren de la Rue has arranged 
his chloride of silver battery in a new or dry 
form, which is reported to adapt it better for 
the purpose of maintaining small incandes- 
cent lamps alight. The cell consists of a 
flat glazed earthenware tray containing a 
sheet of silver foil on its floor. Dry pow- 
dered chloride of silver is spread over this 
plate and a vegetable jelly is laid over that 
to support the zinc plate, which is the upper 
pole of the cell. This jelly is made by dis- 
solving a solution of chloride of ammonium 
(24 per cent. of the salt) in Ceylon moss or 
‘* Agar-agar.” A pile of these cells makes a 
small convenient battery. 


—— The electric illumination of the Ex- 
hibition at South Kensington this year is 
chiefly noticeable for the coming to the 
front again of the well-known Brush system, 
says Hngineering. The lamps erected by 
the Brush Corporation this year (owing to a 
very slight alteratiun in the electrical ar- 
rangement) show a great improvement on 
former lamps, and the slight temporary 
flicker that was sometimes observable in the 
old type Brush lamp has now entirely dis- 
appeared. The Brush Corporation have 
their lamps in many of the important di- 
visions of the Exhibition, the whole being 
maintained by six running Brush dynamos 
and two spare. These are driven by three 
separate engines. There are other Brush 
lamps and dynamos used for lighting the 
grounds. These are used by Messrs. W. and 
J. Galloway, and are not under the manage- 
ment of the Anglo-American Brush Electric 
Light Corporation. The particulars of the 
inachines are: One F 3 Victoria compound 
dynamo giving 44,000 watts, driven by a 
Galloway engine in the West Quadrant near 
the conservatory. One No. 7 L Brush dy- 
namo, driven by Galloway engine, supplying 
current for 20 Brush arc lamps; 18 on the 
mast in grounds and two in the West Quad- 
rant over engines. 








— The Newton and Watertown Gas 
Light Company (Mass.) is introducing the 


electric light. The arc system is to be used. 


Tte Wooster, Ohio, Schuyler Elec- 
tric Light Company, has been organized 
with a capital stock of $25,000. 

-— A system of electric light is con- 
templated at Cedar Falls, lowa. 8S. B. Hum- 
bert and F. O. Jackson are interested. 

—— The Tremont Electric Lighting Com- 
pany, Kittery, Me., with a capital stock of 
$300,000 has been organized. President, 
William Rotch. 

——The Elizabeth Schuyler Electric Light 
Co., has just increased its plant by an addi- 
tional machine, and has taken into its <on- 
tract the town of Elizabethport. 

—— The Mather Electric Co., of Hartford, 





41 Conn., have installed a plant of 300 incan- 


descent lamps in the fine building of the 
Commercial Guzette, Cincinnati. 

—— The city of Mobile, Ala., have re- 
cently obtained from the Brooklyn Electric 
Construction Company a one hundred and 
fifty light plant and expect to start the same 
this week. 

— The Birmingham Gas Light and 
Illuminating Company, of Birmingham, Ala., 
is expected to expend $40,000 this season in 
enlarging and extending its gas and electric 
light works. 

—— The city of Richmond, using the 
Schuyler system, has appointed a committee 
for increasing the number of city lights to 
300, aud to change the number of hours of 
hghting from six hours to all night. 

—— The Carrollton Electric Light, Car- 
roliton, Mo., has been incorporated with a 
capital stock of $7,000. Charles A. Scott, 
John 8. Wilcoxson, Henry M. Pettit, C. W. 
Trotter and R. B. Minnis are the incorpora- 
tors. 

—- The Forsaith Electrical Machine Co., 
Manchester, N. H., has elected the following 
directors: Samuel N. Bell, Person C. Cheney, 
Benjamin C. Dean, Stephen N. Bourne, 
David B Varney, Abraham P. Olzendam, 
Wm. E. Drew. 


— The Thomson- Houston Electric 
Light and Heating Company has filed arti- 
cles of incorporation with the County Clerk 
at Newark, N. J. The capital stock of the 
new company is $200,000. The incorpora- 
tors are Frederick 8, Fish, Heary Young and 
Carroll H. Bassett. 

—— Among other contracts which the 
Schuyler Electric Light Co. has obtained re- 
cently are notably, three in Ohio, viz: the 
Wvoster contract for lighting the entire civy 
for three years ; Massilon, Ohio, lightiug the 
entire city for three years, with the privilege 
of ten ; and in addition to the city contracts 
the company has subscriptions for commer- 
cial lighting for 60 lights in Wooster, and 100 
lights in Canton. The Schuyler Co. has also 
just completed the installation of 25 addi- 
tional lights for street lighting for Skowhe- 
gan, Me. 


—— An electrical crematory is said to 
have been devised by a process described as 
follows: The body, being shrouded in sheets 
made of asbestos, is laid upon a frame com- 
posed of fire-brick, while at the head and 
foot ure large copper plates, to which the 
leads from specially constructed dynamos of 
large electromotive force are attached. The 
body apparently occupies the position of the 
filament in an incandescent lamp, and, upon 
the current being passed through it, would 
be instantly carbonized; while, as the air 
would have free access to it, the process of 
destruction, or rather decomposition, would 
be immediate. The process appears to have 
the recommendation of great rapidity of ac- 
tion, and freedom from many of the objec- 

ions. to cremation in the ordinary way, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PaTent oF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
22, 1886. 





344,067 Telephone ; Wm. C. Turnbull, Baltimore, 
Md. 

344,072 Chronometer electric call; Wm. L. Barlie 
and George H. Mills, Baltimore, Mad. 

344,099 Electric railway signal; Burton H. Gedge, 
Covington, Ky. 

344,100 Electric signal for railroad switches ; Bur- 
ton H. Gedge, Covington, Ky. 

344,121 Water-level indicator; Wilbur S. May- 
ers, Fort Apache, Arizona. 

344,153 Telephone; Jules Joas Barrier and Fer- 
dinand Tourvielle de Lavernede, Paris, France. 

344,188 Arc lamp; Norman McCarty, Hoosick, 
N. Y. 

344,233 Electric alarm; Carlos M. Barnes, Enos- 
burg, Vt. 

344,252 Electric lamp; Joseph R. Dale, Philadel- 
phia, and Wyllis H. Markland, Altoona, assignors 
to Monroe K. Reeves, Philadelphia, Pa. 

344,260 Apparatus for transmitting power from 
electric motors ; Chaimsonovitz P. Elieson, London, 
England, assignor to the Electric Locomotive and 
Power Co. (Limited), same place. 

344,262 Electric motor; James E. Emley, Weath- 
erford, Texas. 

9344,318 Induction coil; Francis W. Jones, New 
York, N. Y. 

344,324 Conduit for electric conductors; James 
F. Munsie, Chicago, Ill., assignor of five-twelfths 
to Horatio N. May, same place. 

344,333 Telephone receiver; Wm. C. Turnbull, 
Baltimore, Md. 

REISSUES. 

10,738 Electric arc lamp; Otto Romanze, Tousley 
Hill, Wandsworth, London, County of Surrey, as- 
signor to Mason, Thornton & Romanze, Wands- 
worth, London, England. 





ELECTRIC LIGHT AGENTS 


wanted to represent a prominent Com- 
pany in the middle States, 


Address, W. N. GRAY, 
Carlisle Building, Cincinnati, 0. 





SPECIAL NOTICE. 


National Electro Leight Association, 


HE FOURTH M ELTING—semi-annual 

—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 
MICH., on Tuesday, 31st day of August, at 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 
the same for the year 1886, by check or 
otherwise, payable to the order of J. F. 
MORRISON, President, Baltimore, Md. 

Electric Light Companies and Manu- 
facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, 
Md, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.J. 

Special Hotel rates will be made known 
previous to meeting of the Association. 

A.J. DeCAMP, Chairman Ex, Com, 

Philadelphia, Pa, 





ELECTRIC WINDOW TAPPER 





ot sign « 
Os J», 
a> 


The Latest 
Advertising 
NOVELTY 
FOR ATTRACTING 
ATTENTION TOSTORE 
WINDOWS. 
Figures are hand- 
painted any design 
required, 18 inches 
¥ high, and knock on 

the window with 
the hand. Batteries 
1 run 6 months 
_ any atten- 


‘Will be en of 
carefully pac 

on receipt of Draft 
or P. O. Order, or 
sent C. O. D. on re- 
ceipt of one-third 
the amount. 


Tne Manhattan Electric Co., 737 Broadway, N. Y¥- 








sr. DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Bur, ae Alarms, 


House Annunciators, Fire Alarm Boxes, Pins an 


Brackets, 


INSULATED MAGNET. TELEPHONE and ELECTRIC LIGHT WIRE. 


GENERAL OFFICES and FACTORY Detroit, Mich. 








yy CT 


TRADE MARK. 
THARLES A. CHEEVER, President, WILLARD L. (ANDER, Treasurer 
THE OKONITE COMPANY. 


MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 


No. 13 PARK ROW, NEW YORK. 





PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 
glossary of common terms used in Electrical En- 
gineering. By Killingworth Hedges. 

Price $1.00. 


E. & F. N. SPON, 35 Murray St., New York. 





FOWLER & FOWLER, 
PATENTS _ PATENT CAUSES. 


NEW YORK, a! { WASHINGTON, 
Temple Court, t - | Pacific Building, 


ELECTRICAL INVENTIONS. 


A. C. FOWLER, C.E., was Examiner In the U.S. Patent Office 
from 1880 to 1886,in the interference and Ele alte al Divisions 


FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


352 Washington St., Boston, Mass. 


Factory, Exeter, N. H. New York Office 67 Astor House. 


LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, 1 hanical Pur- 
poses, costing less than any other Insulating material of its ao 4 eee In Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 











FOR SALE. {WHEN WRITING 0: catziones 


Large number of second-hand Electro 
Magnets, about 2% ohms resistance. | advertised in our columns please 
Price. 10 cents each, or $8 per hundred. | 
5 conts each additional when sent by| mention that you saw the adver- 
mail, 

| 


SECURITY ELECTRIC SIGNAL CO. bereae-v FLEOTRICAL BEY 
1272 Broadway, New York. in the 4 
c, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 





> 
D. W. Baker. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased, 











hepapeter — byt") dita 


GORDA (FORMERLY PRISM) CELL, COMPLETE, 


Lerlanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 


LABEL and the Trade-Mark, GONDA. 
DO NOT BE IMPOSED UPON BY IMITATIONS, - 


Tt dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY (0., 


149 West Eighteenth Street. New York. 









GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 








}tandard .. 
TELEGRAPH AND TELEPHONE APPARATUS, 








lectrical . [forks, 


MANUFACTURERS OF 




















Hotel and House Annunciators, Burglar Alarms, 











ened 








PINS 


= CALL BELLS, “POST'S MAGNETO BELLS, 


and BRACKETS, BATTERIES, &c., &c. 


IN STOCK :—FULL LINE 


TRON, STEEL and HARD- DRAWN COPPER WIRE, WIRE, Delivered at Lowest Prices. 


t=" ESTIMATES FURNISHED, 


SEND FOR CATALOGUES AND PRICES. 3 


Cincinnati, Ohio, U. 8S. A, 
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A. M. Kausrieiscn, President and Treasurer. 


Wriu1am W. Gooprica, Secre 
ALLAN P. NicHois, Vice-President. 


E. RK. Know gs, Elec. and —- 
THE BROOKLYN 


Electric onstruction Co, 


Electric Apparatus, Dynamos, Arc Regu- 
lators, Electric Motors, ete. Electric 
Light Plaats a Specialty. 

Perfect automatic regulation of Dyna- 
mos, Lumps and other transmitt' de- 
vices in circuit. Illumination steady, in- 
tense, simple and effective in every way. 

Cost greatly reduced. 


MANUFACTORY, 


Cor. Washington & York Sis, Brooklyn, 


NEW YORK OFFICE, 
71 and 73 Broadway. 





KNOWLES-MOFFATT ARC SYSTEM. 








PROVIDENCE, R. I. 


MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC Wins 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDACE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


GEO. L. BEETLE, Agent. 








THE 


AMERICAN SYSTEM 


ELECTRIC LIGHTING 


For Simplicity of Construction, Durability and 
Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 
any known system of ELECTRIC ARC 
LIGHTING now in use. 

The American Dynamo and Lamp is already 
superceding other systems which have hitherto 





been considered the best on the market. 

The American Company make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair manufacturer’s profits. 


Before purchasing elsewhere investigate the 


AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTINC. 
Address, 


AMERICAN ELECTRIC MFG. 60. 


146 Broadway, New York, U.S.A. 


THE MATHER ELECTRIC tO. 


HARTFORD, CONN. 


ROBERT CHENEY, Vice-President. 
N. T. PULSIFER, Gen’! Manager. 
Gen’! Superintendent. 


H.C. CHENEY, President. 
P.H. WOODWARD, Sec. and Treas. 
THOMAS PRAY, Jr., 





MANUFACTURE RS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT 


ELECTRIC LIGHTING. 


New York Office, 145 Broadway. 


JTOHN Ww .BEANE, Manager. 





WE INVITE 


TELEPHONE USERS 


TO INVESTIGATE THE 


Shaver Mechanical Teleshoue System, 


| believing it to be superior to any system extant, for 
small exchanges and private lines within a 
j | radius of two miles; can be built and main- 


tained at much lower rates than 
electrical systems. 


— CATALOCUES ON APPLICATION. —— 


The Consolidated Telephone C0, 


171 and 173 GREENWICH ST., N. Y. 


THE 


Americal Dell Telephone Comp, 


95 MILK ST., BOSTON, MASS. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 





auences thereof and liable to suit therefor. 
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The Waterhouse Syste 


ISA 


GREAT IMPROVEMENT 
Arc Lighting. 


Takes 25 to 50 per cent Less Power than any 
other system. 


NEW AUTOMATIC REGULATOR, 
NEW ARC LAMP., 
With Great Feeding Power. 


DYNAMO RUNS COOL 


AND 


MANUFACTURED BY 


THE WATERHOUSE ELECTRIC AND MFG. C0 


HARTFORD, CONN. factory, colt’s West Armory. 








NEW YORK INSULATED WIRE COMPANY, 


MANUFACTURERRS OF 


Insulated Wires & Cables for Aerial, Underground & Submarine use 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wirea Specialty. 


38 Oliver St., Boston, 64 Broadway, N.Y., 75 EMadison St., Chicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 





, Materials ofallkinds 





CASTINGS 
PR... DYNAMO, 


For experimental purposes, also 


There are now in use over 18,000 


OTTO GAS ENGINES, 


Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than A N b fn nl 


Works without 
. boiler, steam, coay, 
) ashes or atten 
ance. Successfully 
adupted instead of 
wy 6steam power in ali 
industries and of- 
fers special advan- 
tages for running 
pS electrical machin- 
ery for Telegraph 
and Telephone as well as Lighting pu: poses. 


OTTO CAS ENCINE WORKS, 


‘SCHLEICHER, SCHUMM & CO. 


| N. E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


GOODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Fusulated and Bare. 











tT Marks, 


7 
“ Phospther- Beonge. 
{wmbdines High Electrical Conductivi _(— Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and io, stuns’ Gauge. | 


ADDEESS 5 


Tho Phophor Bom Gling Ca, Ctl 


612 ARCH ST., PHILADELPHIA, PA. | 
Owners - of - the - United - States - Phosphor-Bronze - Patents 
Sole Manufacturers of Phosphor-Brouze in the United States. 








A. T. SMITH’S 
(Successor to 
(as Smith, Bridge & Co.) 
NEW_PAT’D. BLBOTRIO 
LAVA GAS TIP, 

The Cheapest Burner in the Market 

For Multiple Lighting. 
Send for prices to 
’ A. T. SMITH, 

6 West l4th St., New York. 








FRANKLIN 8S. CARTER. CHAS. M. WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


114 SOUTH SECOND STREET, - - PHILADELPHIA, PA, 


E. WARD WILKINS 


No. 





J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


| 2716 to2738 Salmon St., Philadelphia, Pa. 


| CHARLES L. BLY, 


MANUFACTURER AND DEALER IN 


| ELECTRICAL SUPPLIES, 


Forthe Telegraph, Telephone and Electric Light. 
Specialties: Electric Gas-Lighting Apparatus, 
Electric Bells and Annunciators, and 
Burglar Alarms. 


|\3'7 Pearl St., Boston, Mass. 


CONNOLLY BROS., 
‘Patent Attorneys and Solicitors, 


PITTSBURGH, PA,; 
HILADELPEIA, PA., 
Mutual Life Ins. Building, 10th and Chestnut Sts 
WASHINGTON, D. ¢., 
CORNER 6th AND F STREETS. 
Ohio. | ELECTRICAL CASES A SPECIALTY. 


FLETCHERS’ 


Sleet Proof Pulley, 








FOR 


ARC LIGHT LAMPS. 


Sleet Cannot stick Them—No Lighting 
Company Can — to do | 


PRICE - - $9.00 PER DOZEN. 


JNO. R. FLETCHER, 
9 Tecumseh Street, Dayton, 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
westeae. Rubber Hook inoulntors, Window Tubes with Heads Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &o., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


383 MERCER STREET, NEV york. 





No. 








THE 
CONNECTICUT DISTRICT 


Teleoraph & let Cu 


Brownlee & Co., 101 BANK STREET, 
DETRON. _ ne WATERBURY, CONN, 


Cedar Telegraph Poles Zincs, Leclanche Zincs, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 





MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 


| GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
| ZINC PLATES, 


MADE FROM PURE SPELTER. 


| WOOD AND BRONZE PUSH BUTTONS, 
BURCLAR ALARM SPRINGS. 





@atent applied for.) Send for Catalog?” | 





T, L. WIRES 


AND TAPE. 


High Insulation, Thoroughly Waterproof, 
No Abrasion. 


E.H. BATCHELER, Sole Agt. 
328 Washington Street, Boston, Mass. 





THE NEW 


VOLTA PAVIA 


PRIMARY BATTERIES, 


For Yachts and Railway Cars and Private 
Residences, etc.. 


ARE NOW READY 
ALSO, 


VOLTA PAVIA SOLUTIONS, 


For Prices and Particulars Apply to 








VULILA. 


CHEMICAL ELECTRIC LIGHT & POWER COMPANY 


No. 95 MILK STREET, BOSTON, MASS. 


Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER-MAN_ PATENTS. 


PHILADELPHIA OFFICE 
205, Walnut ‘treet; 





EXECUTIVE OFFICES: 
} 

Nutual Life Building, | gg hg 
NEW YORK. 4 Pearl Stre«t 
C-IARLES H. BANES, HUGH R. GARDEN 

President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 
Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


*STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting, 
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HECLA ELECTRIC LICHT COMPANY, 





MANUFACTURERS OF 


MACHINES, LAMPS, Ets. 


FOR ARC AND INCANDESCENT LIGHTING. 
The neat and Most Perfect Machine in 
the Market. 


JA Complete Incandescent Electric Light 
Machine for 20 Lights, $ 160. 


Machines for Larger capacity. ces 
plication. Estimates for complete Electric 
ie ht and Steam Plants made on application. 
ELECTRO - oL.esrne MACHINES, MOTORS, 
INCANDESCENT LAMPS, "Ete., 
ALWAYS IN STOCK. 
Address, for full information and circulars, 


264 EAST 42d ST., NEW YORK. 





SHEPARD’S CELEBRATED | 


Screw-Cutting Foot Lathe. 

CAP LATHE, $125. 

Foot and Power Lathes, 

Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


me l!. 1. SHEPARD, Agt, 
134 E. SECOND STREET, CINCINNATI, O. 


PAINE * LADD, 


HALBERT E, PAINE, 
Late Commissioner of Patenta. | STORY B. Lapp. | 


Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON, D.C. 











ELECTRIC 
FANS 


Torun from 3to 100 hours. $10 to $25 complete, with 
Battery. Edison Lamps, Batteries, etc. 
Send 5ct. stamp for Catalogue. 
THE STOUT, MEADOWCROFT Co. 
Authorized Agents for Edison Lamp Co. 
84 FULTON STREET, NEW YORK. 


ELECTRIC LIGHT. 


HENRY C.REES, 





23 and 25 South 4th St., Philadelphia, Pa. 


Undertakes the furnishing and erection of 
| Electric Light Plants of Every System. 


Incandescent Wiring and Repairs to Dynamos and 
Lamps a Specialty. Estimates furnished 
on application. 


THE JACKION DYVAMO-QUECTRI | 











Roberts-Brevoort Electric Co., Limited. 


THE ROBERTS 
Permanganate Battery 


This is the Best and the Cheapest Open-Circuit Battery in the 
market. It is far superior to any of the Sal- 
Ammoniac Cells now in use. 


Electromotive Force, 1.8 Volt. Amperes, 2.u. 


When the battery is exhausted all that is necessary is to sup- 
ply anew solution; the battery is then as good asnew. The 
zincs will last through two rechargings of the battery. Each 
Cell, with a single Ly ad of solution, will outlast and out- 
work any sal- cumecaies & at af 

RICE MPLETE - 


$1.00. 
Liberal Discount to the trade. Send for Price List and De- 
scriptive Circular. Address office, 


206 BROADWAY, NEW YORE. 
t@-For sale by all First-class Electrical Supply Houses. 


HOUSEHOLD ELECTRIC LIGHT CO. 


MANUFACTURERS OF 


COMPLETE SYSTEMS OF ARC AND INCANDESCENT ELECTRIC LIGHTING. 
New ee i = Agents for the Acme Automatic Safety Engines, only Oil Engine that will run Electric 
Lights, 1 H. P. Engine, gives six 20 candle power or eight 16 candle 4 ita for 334 cents 
perhour. Engines for boats and small powers. 


153 ESSEX STREET BOSTON, MASS. 


THE ELECTRICAL SUPPLY CO,, 











LICENSED AGENTS FOR THE SALE OF 


Electric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


A. rH. BOGART, 


INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Dey Street, New York. 


THOMSON- HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE TREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


> all desirable qualities of Exxorrro Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily ‘managed, 
and less liable to derangement than any other. 
The Thomson-Houston Electric Company 
was awarded the Fins Prizx for the dest system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson:-Houston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphlet will be sent on application. 


FACTORY, 
ANSONIA, CONN. 








THE 


[A PeRFecT ELecTRIC LIGHT CLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 


U.S.A,, 





MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





4x10 inches. 


ELECTRIC-LIGHT GLOBES 





SEND FOR PRICE-LIST. 


Brady Electric Light Mast Arm. 


H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. 


New York, January 5, 

, New Britain, Connecticut, 
Dear Sir--I am much pleased with your Mast Arms forerc lamps. They are 
simple in ee _ a pees, ont  eoeney adapted for all purposes 


where projecting ruly, 
THE BRUSH. SWAN ELEC ric. LIGHT Co. OF NEW ENGLAND, 
B. PowE x, General Manager. 


BRooKLYN, NEw York, December 16, 1885. 








1886. 
T. H. Brapy, Esq., 








Mr. Taos. H. Brapy 

Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps suspended in the middle of the roadway), and 
find them a vast improvement. We were troubled with the old style 43 car- 
bons aipying by when the trimmer was = lamp out to its position. 

e find no such trouble with your Mast Arms. and are very much pleased 
with same. Should be pleased to have you send anyone to inspect same. 

Respectfully, 
MUNICIPAL ELECTRIC LIGHT CO, 
Cuas. Cooper. 








TANDARD “THE ELECTRICAL REVIEW,” 


Anillustrated is theack ledged lead- 
ELECTRICAL erin the worid ofa neal cience Pdited with care. 
e 0) on is re ie, its news columns hn 
INSTRU M ENTS. aud — a = year; single copies, 10 come. 
Galvanometers, Resistance Coils, Bot oie, NEG TORE 
’ | ¢ a advertisi 
‘ Keys, Swi " ke., ng mediam in the electrical field. 
Bailey Combination Set, 





Pratt’s Speed Indicator, &c 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 


ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Aannuneoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 








Lowest Prices 


FOR 
BELLS, 
E. W. HAZAZER, 


$2 Frankfort Sirect, 
NEW YORK. 














EGURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 


ONLY TWELVE ASSESSMENTS 
YIave been levied since the Society began business, 
weraging three a year, and making the cost for 
issessments to a man of 35 years, but $3.93 a year 
or each $1,000 of insurance. 

Send for Ciroulare. Aquess We med. 
ge Remunerative employment offered energetic 
and reliable men inall sections of the United States. 








MITCHELL, VANCE & CO, 
i cS 
—S=NANUPACTORERS, 


Have added a department for the Aeterna ot 
Meotroliers and other fixtures adaptable to any 

m of Incandescent Electric Lighting, also Com- 
b ation Fixtures for both Gas and Electric Light 
timates and designs furnished upon application. 


836 & 838 BROADWAY. 
NEW YORK 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


























The most perfect system of both Incandescent and Are Fighting. Entire free- 
dom — hissing and yim iw our Are Lights, and long Site Gnd great bril- 
n our In 


Machines with perfect automatic regulation, reliable and efficient. 
ces moderate. Estimates made for lighting from Central Stations or for 
waek ol plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0. 


Har tiord, Conn. 


New York Office: 
14 BROADWs~ 











14 


SLECTRICAL REVIEW. 





{July 3, 1886 








JARVIS ENGINEERING CO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





TITE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory serv'ces under ground and over head. Specially adapted for 


Chemical Works, Paper Mills, Dye Works, Coal Mines, cte., ete. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


STANDARD UNDERGROUND CABLE COM'Y, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
ome (A ES ESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {.Au.orx,.} No. 88 Fourth Ave., Pittsburgh, Pa. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 








Proposals and Estimates furnished for Complete Installations of Incandescent plants upon applicationto | 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


MAGNETO 
ee 





No Battery Requived. 
$4 $6 and upwards, according to style desired. 
b ’ Discount on large lots. 
We make a specialty of the manufacture of these bells for 
— Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 


equaled. 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Nori-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR ILr~tvUSTRATED CATALOGU EB- 














‘Oe, cD) | | 


, 
4 
Ye! 
iiirviaouct MFG. co: 
())), BALTIMORE J 








“STANDARD.” 


SIGNAL BELLS. 


IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engin 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, 


MANUFACTURED BY 


Foundry and Machine Dept. 


Marrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 


RLISS STEAM ENGINE 


|THE 





> 






Pa. 





BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


SS SSS —— MOST ECONOMICAL STE’ M EN- 
SS T= CINE BUILT. 
ELECTRIC LIGHT COMPANIES TAKE NOTICE! = They are especially 


adapted for all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 





Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 


New Tansve Bucxeve Automatic Gut-Orr Eneies. 


In Use Over 1,00 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
& and continuous duty, at medium or high rotative speeds. 

Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 100 H.P. for driving Dynamo Machines 
> aSPECIALTY.—Illustrated Circulars with various data as 

to practical Steam Engine Construction and performance, 
froe by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


} SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House. New York 
N. W ROBINSON. cor Clinton and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn. and PRAY MANUFACTURING CO.. Minneapolis, Mina. 














1HOMAs S. Harrison, President. Kenton Warne, Secretary and Treasurer. 
ALFRED F. Moore, Vice-President and General Manager. 
Directors: Thomas 8S. Harrison. Henry C. Gibson, David Brooks, W. F Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0,, 


Manufacturers and Contractors for the 


| ——BROOKS— 
Daderoround, Overhead and Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 


Operating under patents of David Brooks’ Oil Sytem. D. Brooks, Jr., Anti-induction Lead Armord 


OFFICE: 200 AND 202 NORTH THIRD STREET PHILADELPHIA, 





Dorsett’s WNOERGROUND GondUIT SYSTEM. 
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Electrical Insulator, Water, Gas and Sewage Proof! 


= See eee 
UNDERGROUND 


£ Al ri Hi i ls an = 


DORSETT 
MAN-HOLE 


<= 


is 
N 


Ye 


: ee 


SN 
NY 
N 


. S 
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Absorbs 00 Moisture! Frost Cannot Affect It! 





CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. 

‘An experience of six years for Underground Drainage has shown the superiority of this material as 
a xesistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


2” CORRESPONDENCE SOLICITED. 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
used by that city, giving Pa unbounded satisfaction, and is now being introduced into the cities of 
St. Louis, Cincinnati an Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
unaffected alike by acids and alkalies, 


The chez vest and most perfect Conduit ia the maskes 
to-day. : 


=A 


DD. H. DORSETT, Proprietor,® No. G1 La Salle Street, Chicago, Il. 
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WESTERN ELECTRIC COMPANY'S ELECTRIC LIGHTING APPARATUS 








Every requisite for the most 
perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 


ADDRESS, 


Western Electric Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND 


O° Blectrical Apparatus «« Supplies, 


DEALERS IN ALL EINDS OF 





THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 1% KBarclay Street, New York. 
PROPRIETORS OF THE 


‘OLD AND ONLY RELIABLE” AMERICAN FIRE ALARM & POLICE TELEGRAPH. 


In successful operation for more than a Quarter of a Century, and in use by over 200 of the Leading 
Cities of the United States, Canada and the West Indies. 





OSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas 
J. N. GAMEWELL, New York, General Superintendent, 


——SEND FoR NEw CaTALOGUE.— 


REMINGTON 


Standard Type-Writer. 


Ask for Particulars Regarding the Use of the Rem- 
ington Type-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **NewVoru.”” 
FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT COT-OUTS, 


GANG SWwitTtcoHeEes, 











In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 

® sale of any Electrical 
7 apparatus. (Electric 
Light a specialty’. De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


Ww, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND. 





Handle Rem« 


J.H. BUNNELL & CO., 


106 and 108 Liberty St. NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 


Bells and Electrical 
Supplies. 


The Largest Stock aud Best Variety of Main Line and Short Line Instruments in 
any American Establishment. 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 


»vable. 





ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 


BOOKS 





BARRETT’S CHLORIDE OF SILVER 
TEST:NG BATTERY, 


the most constant. compact and economical Test 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. 
Ta Polished Mahogany Case with Current Reverser. 
50 cell Battery, TXTX1D1¢ inches - « $6000 


Bat- 


32 cell Battery, 6x7:10'3 inches . - 4000 
24 cell Battery, 6x7x71, inches 33 00 
In Tlain Case Without Current Reverser. 

16 cell Battery, 5146x614x5 inches . . . . 200 
12 cell Battery, BIGx} i X5 inches . 100 
9 cell Battery, 44%x5%x5 inches . . . . 1200 
6 cell Battery, 44%x445x5 inches - 1000 


SOLE AGENTS, 


) E.S. GREELEY C0., 


SUCCESSORS TO 
L. CG. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 
Telegraph, Telephone and Electrical Supplies 
of Every Description. 
5 and 


7 I EY STREET, - - NEW YORK. 
The Warren P. Freeman Co. 
106 & 108 LIBERTY ST., New York. 
THE EARTH OPEN CIRCUIT BATTERIES, 
ALARM ELECTRIC MATS, 
ANNUNCIATORS, 
ELECTRIC BELLS. 
Send for our Reduced Price List. 

















AUTOMATIC 















A BALLENGNE co, 





Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. 


Send for 
Circular & 
Ee s 
General 
Sales Agents ; 
S. LHOLT & CO. , 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & C0., 


28 S. Canal St, Chicago, Ill. 
623 N.2d St., St. Louis, Mo. 
TATUM & BOWEN, 
Portland, Oregon. San 





Gels| WE CHALLENGE THE WORLD 
228en Se eee cay Engine which 
NS 


to constant speed 
under all <a at Dade 


An indispensable 
Feature for ELECTRICAL LIGHTING. 


“ROOK, HORNER & C0., Baltimore, Md. | Y.L. RICE, 66 Kasota Block, Minneapolis, Minn. 
H. M. SEIPLE, cor. Arch and 8d Sts., Phila. | | SHERIFF & ASHWORTH, Pittsburgh. 
A. B. BOWMAN. 828 North Second Street; St. Louis, Mo. 
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THE 


“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 

Among the many open-circuit Batteries the ‘‘ Little Giant” is unequaled 
Most economical on account of the indestructibility of the carbon cyimder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant’ has 
discounted all others for its particular adaptation to the various uses of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 


Electric Gas Lighting, etc. 
EE Si cinks cose cecasdunes sates aabaa seus obecddeasoodsoenes evsceces 
One dozen to 500 lots, special price. 


‘Rhode Island Telephone and Electric Co. 


P. O. Box, 1197. PROVIDENCE, R. |I., U.S.A. 


Sshultz Belting Company, 
SHULTZ PATENT FULLED LEATHER BBELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo, 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt 
ing is more pliable, hugs the ulley better, transmits more power than any other, and is the only perfect 
ELECTRIC 1}IGHT BELT MADE. Agents in all cities. Send for trial belt. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


UNION SQUARE }OTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telephone, Telegraph and Electric Light People, 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York, 


BINDERS 


FOR THE 


RLEGTRICAL REVIEW. 




















VALLEE & BRO. 


Wholesale and Retail Dealers in 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. 


1210 MARKET ST., - Philadelphia, Pa. 
SEND FOR CATALOGUE. 


H. M. RAYNOR, 


No.25 BOND ST., + 

NEW YORK. 

Established 
(859. 


iN 
| All Form 
FOR 
ALL PURPOSES. 
WHOLESALE AND RETAIL. 






















DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 
ALSO 


Electrical Instraments of all kinds, 
Manufactured and for sale by 
A. K. EATON, 


63 and 65 HENRY STREET, 
Brooklyn, New York. 


Wellington Belt Holder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 


| 
N 
i 
a 





We are now mae to furnish for 
the convenience of subscribers to the 


REVIEW, 


Or for any other Evectrical or Scientific journal 
published in this country, 








one of the latest improved self-binders. | 
The binders are of the exact size of the | 


paper, and each issue, as received, can | forcecukm io 
be filed in it without trouble. When| 
W. B.Santley & Co. 


the volume is complete at the end of 
the year, it can be permanently fastened 
in @ moment, making in appearance a 
volume almost as durable as one spe- 
cially bound, The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 8829. 23 Park Row, New York. 





WELLINGTON, 0. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
LsO 


A 
Chicago Local Stock and Bonds, 


Ss. G LYNCH, 


146 La Salle Street, Chicago. 











merican_» Foreign Books 


LECTRICITY 


= and Its Applications. —-—— _ 


An Excellent Dpataity to buy cue TatAL, SCENT ad ihe TEXT BOOKS, 


Electrical Review Publishing Go 


































































Abernethy’s Commercial and Railway Telegraphy................-...-.00-.2---00- 15 Cloth. $2 00 
Alternating Currents of Electricity. By Thomas H. Blakesley, M. A. Cloth, 90 

SME. TE TIOUTONOUIE, «60:0 cccncccncscceetsoceSeeecesccescccsetenescerosionsecocses 60 
Anderson's INN 05 csccvcescrecccreccsvcvegecrseresvereceyunessoees 30 Cloth. 6 50 
Domes TIARA DOOK OF TO TOMAR soe ccic ccccccesccccccccccccc see seeCeetesvcceccces 17 Cloth. 1 25 
ESE TO Oe OTERO EE 10 Cloth. 5 00 
Clark & Sabine’s Electrical Tables DL snaisig cick Veclas@inedbmany fouc.«essewe 2) Cloth. 5 00 
Cook’s Magnetism and Electrici af Pe nena uceanccyESCRWTETR OER REIS Meee. 6600s 9 Cloth. 40 
Calley’s HARADOOK Of PEACTIOR! TElOGTEPRGT...... 0.000000 0000s covscccccscsevcsccesces 18 Cloth. 6 00 
Cumming’s Theory rd ea nad cidana nt aod ceweweOnse ve eeeseesewas 11 Cloth. 3 00 
Davies & Ray’s Electrical Diagrams and Connections................-..-...+2-000+5 16 Cloth. 2 00 
ERLE LLL LILLE LLCO D ALO TOP LOT TOO 21 Cloth. 50 
Domestic Electricity. A book ae ly for amateurs. Translated from the 

French of E. Seapitatier by C.J arton. Cloth, 229 pages, 155 illustrations. 8 00 
Douglas’ Telegraph Construction. ..............2-:-e++eee008 20 Cloth. 6 00 
Dredge’s Electric Illuminations, Vol. II....................++ 25 Cloth. 7 50 
Du Moncel’s Telephone, Microphone and Phonograph. = 22 Cloth. 1 3 
Du Moncel’s Electricity as a Motive Power................... CE rn Se eee | 27 Cloth. 8 00 
Du Moncel’s Electric Lighting.................sccccccseces 23 Cloth. 1 QB 
Du Moncel’s Electro Magnets. American Edition.......... 14 Boards. 5O 
Du Moncel’s Electro Magnets. Hnglish Hdition..........0-2:.c0. cece cee eee e cece eee 14 Cloth. 75 
Dyer’s Induction Coils. 13 Boards. BO 
ES REE Ene RN ER ero 26 Boards. 7) 
Dynamo-Electric Machinery (New Edition, Enlarged and Revised). A manual for 

students of electrotechnics. BySilvanus P. Thompson. Cloth, 8vo, 527 pages, 

EPRI Se OEE En er er ee eee 5 00 
Electric Railways and the Electric Transmission of Power. prmens in plain 

terms by Robert Luce, A. M. arg 106 pages, illustrated, $1 ; a aac tiate 50 
Electro-Chemistry, a. By G. Gore, F.R.S., LL.D , etc. Cloth, 13 pages. 80 
earn Sepees Practical Treaties on the Electrolysis of Gold, Silver, 

Copper, Nickel and other Metals and Alloys, with descriptions of Voltaic 

Batteries, Magn+to and Dynamo-Electric Machines, Thermopiles, and of the 

Materials and Processes used in Ever Department of the Art, and several 

chapters on Electro-Metallurgy. By Alexander Watt. Cloth, 568 pages, 144 

ERE I SES EE ET - ot ARE en ae ye 5 00 
Electrolysis. A Practical Treatise on Nickeling. Coppering, Gilding, Silvering, 

the Refining of Metals and Treatment of Ores sown of Electricity. By 

Hippolyte Fontaine. Translated from the French by Jd. A. Berley. Cloth, 264 

EEE, Be IOI, 6 cen cosscccscccccccvccscesscescoeseccnsessescceses cecsovese 3 50 
Faraday’s BOWONTONSS TR MUSCITISNET. BS VOIS ...ccccccce ccccccccccccccsccecccssccces Cloth. £0 00 
eS, | i cinn dbp eued-o ees euseneerenss seo essons dns sG6 Cloth. 1 50 
Fiske’s Electricity and Electrical Engineering....................++++ sees Cloth, 20 
Gordon's Electricity and Magnetism. 2vols..................cceeeecesceenes Cloth. 10 ¢0 
es Oe soca nc ccascceepecsresenedesciosescosvasanecsee foe Cloth. 80 
G.ay’s Absolute Measurements in Electricity and Magnetism...................++++ Cloth. 1 00 
Hammond's Electric Light in Our Homes ... ............cccccecces cence e-cteetes Clotb. 1 25 
as | ocak sapwia phere reso Kaeesteveteescstennep 5 Boards. 60 
i Clie ac ad adnsice Moke aie CESheEeSOSess poset 6 Boards. 60 
Harris’ Rudimentary Magnetiam. .........ccce.ccecsccccccccccccccees ‘ .-. 6 Boards 1 80 
oo iat peak da cule diembawedoeressseenece esses 14 Mo’roe. 150 
Hedge’s Useful Information on Electric seeing. SEES EPL SR Ma eee -eee 24 Cloth 1 75 
Hoskizr’s Laying cc nn cccceseceneveresecsesescees: eeneneoe 19 Cloth 150 
Hoskizr’s Guide for Testing Telegraph Cables...............0..02.cee cece ceeeeeceees 19 Cloth 150 
Hospitalier’s Modern A aes Of Hheotricity. SVoOls........cccseccee vee «+» 27 Cloth 8 00 
sc emewesen asasepenneeeses vaws .. 24 Boards 50 
Jenkin’s Electricity and lee! VE ES ee eer ere 9 Cloth. 1 50 
Lardner’s Natural Philosophy, Mecnicity, Magnetism and Acoustics. 7 Cloth. 2 00 
Levander’s Solutions of Questions in Magnetism and Electricity... ....... ---e 6 Cloth 1 00 
Lockwood's Electrical Measurement and the Galvanometer................-+++...- 14 Cloth 1 50 
Lockwood’s Practical Information for Telephonists ......................-+++ 21 Cloth 1 00 
Lockwood's Electricity, Magnetism and Electro-Telegrapby 18 Cloth 250 
Loring’s Handbook of the Telegraph. ards, 50c., pao 15 Mo’roc 100 
Manual of ft cog By W. Williams. Cloth, 327 ‘pages. ’90 Pauses 42 
Mascart & Joubert's Electricity and Magnetism....................e02.ee0e0- 12 Cloth. 7 50 
Maxwell’s Electricity and Magnetism. 2 vols Sle dudle avwiiane Sennmete 12 Cloth. 8 00 
Maxwell's Elementary ‘ireatise on Electricity... ............ 0... cece cece cc ccccceece 11 (loth. 200 
McGregor’s Questions on Steeteneny so ccdeteeteccnsnurensccusesdeses — Flexible. 60 
EE I, acute nsec vcseeevesecees se ceedeesescetisoesuee — Cloth. 1 Ww 
Murdock’s Notes on Electricity ona Se woe 21 Cloth 60 
Napier’s Manual of Electro-Metallurgy.....................- 29 Cloth 8 00 
Nigudet’s I ar wsin tc enegcveccecs peovccocaves 18 Cloth 2 50 
Noad’s Student Textbook of * sate SCE es Sane & Cloth 4 00 
PTO RCUOR OF TABRUIIRR. .... 0. cccccccccccccccccccccecess cos — Cloth 3 00 
Pope’s Modern Practice of the — Telegraph 15 Cloth 1 50 
Preece & Sivewright’s Telegraphy..............ccccceccccccccccccscvcceescces 18 Cloth 1 50 
Prescott’s Electricity and the leotrio Telegraph 19 Cloth 5 00 
Prescott’s Bell T—- i — Cloth 4 0¢ 
PUOGOUES OS PPOREED MIGUEL oii nscccncescerccceneceveccseccccses ss0e — Cloth 5 00 
Reports of Committee on Electrical Standards . 14 Cloth 3 75 
Sabine’s History and bag of the Electric Telegraph................... ~ oe. WT Cot 1 35 
Sawyer’s Electric “Bfectris 8 cpeenaeeewnes 24 Cloth 2 50 
Schellen’s Dynamo-Electric Machinery..............cc.-cccecccccccccccccccccccscecs — Cloth. 5 00 

School Electricity. E. H. Gedan. B. A. Camb. Cloth, 262 pp, 139illustrations 2 00 
Schwendler’s Toxine’ $ vols... Cloth. 8 00 
Shoolbred’s Electric Lighting. Cloth. 2 00 
Smith’s Manual of Telegrap’ y. --- 15 Paper. 30 
I III PIII, 65.0. cciesin nenciincde-aline oouswee bacwaees -we'ses ... 80 Cloth. % 
Sprague’s Electricity in 7 Sc cctueinaniidadsharseceoncocntncent — Cloth. 6 00 
Swinton’s Electric Lightin — Clotb. 150 
Swift’s Practical Telegrap ee re 16 Cloth. 1 50 
Swinburne’s Electrical Units Popularly Explained....... ..............00.ce00e00+ — Flexible. 60 
The are Theory of Electricity and Magnetion. By H. W. Watson, D. Sc., 

F.R.S.; and 8S. H. Burbury, M.A. Cloth, 268 pages, 43 illustrations. 275 
Thompson’ 3s Elementar Lessons, Electricity and Magnetism Cloth. 1 25 
Thompson’s Dynamo-Electric Machinery.............. Boards. 50 
Thompson’s Dyn+mo-Electric Machinery (complete) Cloth. 5 00 
Thuoder and Lightning. By W. De Fonvielle. Cloth, 285 pp, numerous iJlustrat’ns 1 00 
«UU 0 US eens oe EN 5 Cloth. 1 00 
Tyndall’s Light and Electricity.............. 7 Cloth. 25 
Urquhart’s Electric Light.................... . % Cloth. 3 00 
Urquhart’s Electro-Plating..................... ... 29 Cloth. 2 00 
Urquhart’s BHlectrotyping..........cccccee.. OTE GE RS. EONS EE 29 Cloth. 2 00 
i nc marcupiinceacoah tum knvareseenareed 27 Cloth. 8 00 
-.. yl UL Re init Aengeigepiagts pia tsCaiee ney ph ta mntee 28 Cloth. 1 00 
Wahl’s Galvano-plastic Man’ ppulations ae a Oe ERE ER He re 80 Cloth. 7 
Wonders of Acoustics; or, The Phenomena of Sound. From the French of 

Rodolphe Radau, with an actitooal chapter on the Reproduction and Trans- 

mission of Articulate S Soeace h, 285 es. nea illustrations.............. 1 00 
Woodbury’s Protection an Gonstuaniien “i § ~ 25 2... 3es so aes 25 Cloth. 250 


Remit Postal Note or Order, Draft, Registered Letter, or Express to order of 
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THE UNITED STATES ILLUMINATING C0. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 


Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 


descent Electric Lighting, enables the Company to give the most perfect, reliable and 


Electric Lighting known. 


























a, 








Among the most prominent installations which this Company has effected in the city and vicinity, 


are the following: 

New York Post Office, 
Washington Building, 
Mortimer Building, 

Union Ferry Co., 
Pennsylvania R. R. Ferry, 
Mutual Life Insurance Co., 
Coleman House, 

Hotel Dam, 

Hotel Normandie. U. 


St. Denis Hotel, 
Brooklyn 


Tribune Building, 


Bechtel’s Brewery, Staten Island, 
Copeman & Muller, Turtle Bay 


itable Ba 
Equitable uilding, 
New York Ferry Co., 


S. Custom House. 


Press Club, 
Delmonico’s, 
Hotel Branswick, 
Lotus Club, 
Union Club, 
Union Square Hot 
Brooklyn Bridge. _™ others 
Theodore Stewart, 
Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. 





Ww. W. 


We ruarantee our productions 


TO BE SUPERIOR TO ANY IMP ORTED, 
and to sell at prices which will render importation unnecessa: 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured at our works. 
All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 


MARKS, Supt. 


HENRY A. REED, Sec’y. 





THE CURT BATTERY. 


Actually the cleanest, most durable and practical, thereby the 


most —— effective cell in the market. For experi | 





menting, for me dical purposes, for the ede 
— more suitable cell could be fo 
ADDPRESS FOR cuamuaieadnin, 


CURT W. MEYER, 357 Fourth Ave. New York. | | 












These carbons $702 make of the 

BEsT LERIALS, 
and with the tates ti ~ 4g o~ machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 


The regular sizes, 12 inches long, run p= inch 


to 1 inch diameter, varying by sixteenths 
Special LENGTHS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use Ly 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON 
for the United States. 


Bouton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 





CARBONS): 


FOR ARC LIGHTING. 
Onty Manuiaetusens ae Natural Gas, 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO., lim’d, 


PITTSBURCH, PA. 








BURNHAM 


SELF-OILING 
Automatic Steam 


7 . 
Patented Feb. 23, 1886. 
Cataloguessent free by 


Burnham Engine Go, 
YORK, PA. 








ROYCE & MAREAN, 
ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
pp. Willard’s Hotel, WASHINGTON, D. C. 











16x24 DUUBLE BRAIDER. 


) NEW ENGLAND 
BUTT C0., 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


"Telephone 
, ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


SPECIALTY. ¢ 


: == COMPANY. 


THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 26th St., N. Y,, 


Have improved machinery and increased facilities for making 


“oo Subterranean and Aerial Cables, 








= =FHLECTRIC 





























ELECTR LicHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
| REPams ro, mac DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep in stock PHOSPHOR-BRONZE BRUSHES, which are In every 
pata sr sane pa the copper brush. They spark less, last longer and do not cut the 
stat tator Rings last twice as long when our Brushes are used 














Fittings for Incandescence Lamps made to order, includ- 








ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 
~ WAREROOMS, 
s _ . S 
Hoen Building, North & Lexington Sts. 
WORKS, 


CONSTITUTION & MONUMENT STS., 





BALTIMORE, MD. 
THe KEELYN ELectric Co. 





Alarm Systems and Electric Apparatus. 


Office and Factory, No. 608 NICOLLET AVE. 


THE MOST ECONOMICAL & RELIABLE 


SYSTEM OF 


Incandescent Electric Lighting 


—FOoR— 





Central Stations or Isolated Plants, is 


The Weston System, 


Manufactured by 


The United States Electric Lighting Co, 


59 LIBERTY ST., NEW YORE. 216 LA SALLE ST., CHICAGO, ILL. 


THOUSANDS OF LIGHTS 


IN SUCCESSFUL OPERATION. 








This System can be Operated for 
25 per cent. Less Money than 


any other. 


FULL INFORMATION CIVEN ON APPLICATION. 
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WILLARD CANDEE, Treasurer. 


an< CO. 


KS 


T ADS MARK. 


INSULATED WIRES AND CABLES. 


Chicago Branch, 1022 Opera House Building. 13 Park Row, New York. 
Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does oy destroy itself by use. A sample ther- 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Mortie- Wore Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


CHAS. A. CHEEVER, President, 












ANSONIA BRASS & COPPER C0., 


Manufacturers of 


Pure Electric Copper Wire, 
“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff 8t., New Yor atories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


. Incandescent Lamps, at any point on an arc-light circuit from 
dynam 
Any number of the lamps can be turned on or off. without atecting 
Invaluable to arc lighting companies as & means by which t 


descent lighting anywhere on their circuit, without involving the large expense for incandescent light 
or the necessity of getting a large number of subscribers to commence with. Address, 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH. PA. 





Will supply and take care of ten to twelve 16 C. P 
an gy current equal to 2,000 C. P. arc lamp 

Can be used with any make of arc-light ene 
ey can secure customers, from one up, for incan- 
ing plants, 





DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘eing the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 

RINE or UNDERGROUND work a specialty. Estimates for com plete systems 

of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, AY, Sole Mannfacturer, 
CLARK B. HOTCHKISS, Gen’! Agent, 
16 DEY STREET, NEW YORK. 


ro ae THE BEST IS THE CHEAPEST. Sy 


The Brush Swan Electric Light Co. of New England. 


. STRONG, President. GAYLORD McFALL. =s 


Secretary.22°.7 3 
i. JUILLIARD, Vice-President. R. W. ABORN, Treasurer. 


JOHN B. POW ELL, General Manager, 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL —_r ATUS FOR ALL THE VARIOUS MODES 
LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


38 ¢ conductor 
Aerial 
Telephone Cable. 











FOREST CITY CARBON MFG. CO. 


MANUFACTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS. 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO. 
WIRE ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a sii, 


SOLE AGENTS FOR THE 











NO OTHER ELEC re” Leet APPARATUS IS AS DURABL 
E FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE Arc Lights of various Sizes. 
SYSTEM Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: Central Station Lighting. 
Cost of Apparatus Greatly Reduced. 


Surveys and Estimates Furnished by Experts. 


t- This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, | 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, | 
and the District of Columbia; also the Swan Patents for the same territory. 


GW. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. S. POSSONS, Supt. W. 3. POSSONS, Asst. Supt. | 


THE BRUSH ELECTRIC 60., 


The Sole Manufacturers, under all the patents of Shetten ¥. Brush, for Electric ade Storage 
Batteries, Carbons, Electro. Plating Machines, Electric-Motors, 

WE FU RNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. , 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES*INCANDESCENT LIGHTING, | 























adapted for use with Swan Incandescent lamps. These machines are automatic ana jo not require on | 
use of eny switckes or resistances outside of t ie machine to govern the current. 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient-to use power during the day to store 

up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and pest made. We have the largest and most fully equipped carbon tected | 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are t? e most economical 
eoomeae of power and will be largely used by Lighting Companies and others whe e small powers are 
require 


- 





BELDEN ST., NEAR MASON: | 
Cleveland, O.,U.8.4 


THE BRUSH ELECTRIC CO., 


Will run any number | 


Our storage batteries are the 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 1,700 ENGINES IN USE« 
SELLING AGENTS: 
| TANNER & DELANEY ENGINE CO., 








Riche md, Va. 


2 


iINEERING CO., 61 Oliver St., Boston. 


P| EN 
b uN N e9 Louis, Mo. MORTON, REED & CU., Baltimore, Md. 
POND ES MDa TLL Warren, Ohio wide cz MINNIGERODE, Atlanta, Ga. 
JOHN R. MA RKLE, Detroit, M hes MILLER, Danville, Va. 
H. B. SUITH MACHINE Totyes Garket St.,Phil.,Pa. W. R. BURGESS, 4 reensboro, N.C. 
F. H. HAYWARD, 201 LaSalle St., Chicago, il. W. 8S. JOHNS, Pensacola, Fla. 
T. W. ANDERSON, New Orleans, La. S. 8. PEGRAM, Macon, Ga. 
E. P, HAMPSON & CO., 86 Cortlundt St., New York. | 7: A. HAUSER, Montgomery, Ala. 





THE NATIONAL 


TIME REGULATING COM’Y 


BOSTON, MASS. 
Isnow prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 


Accurate Time Signals by Telephone 
Every minute of the day or night. 

By ONE INSTRUM QNT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nomincl 
price per yecr. 

No change in subscribers’ instruments required, 
Does not interfere with conversation. The sub- 
scriber simply listens at the receiver, without 
calling, and the signals are plainly audible. 


liam Marshall, 
nonen O of ELEcTRICAL CONDENSERS. 
Ww! RDS A SPECIALTY. 
Rooms 2 and 4 University Building. 
Corner Waverley and University Places, New York. 


SSS 








MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


| 


Warranted to run steady and smooth. and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 
Manufacturers and Seunere of wd Leather Belting 


For full particulars, please address, 


mmnenetges JOHN M. ORAM, 


47 Ferry Street, New York. GENERAL MANAGER, 
46 ARCH 8T., PHILADELPHIA, 86 FEDERAL S?,, BOSTON, ©, Box 1351, BOSTON, MASS. 











